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Introduction 


Objective 

The  resumption  of  commercial  relations  between 
the  United  States  and  China  in  1971  was  greeted 
with  considerable  interest  by  the  American  business 
community.  What  success  has  the  People's  Repub- 
lic of  China  (PRC)  had  in  developing  its  economy? 
What  role  does  foreign  trade  play  in  modernizing 
China's  industry?  What  would  China's  policy  be 
toward  U.S.  companies?  What  does  China  export 
and  can  it  support  a  rapidly  growing  foreign  trade 
sector?  How  are  foreign  trade  decisions  made  in 
China?  Is  there  a  market  for  U.S.  telecommunica- 
tions equipment  in  China?  These  questions,  difficult 
enough  in  any  country,  are  far  more  complex  in 
the  Chinese  context  since  China  releases  very  little 
information  about  its  economy  and  even  less  about 
its  foreign  trade  plans. 

Producers  of  telecommunications  equipment  were 
among  the  first  U.S.  companies  to  realize  that  China 
might  be  an  interesting  market  for  their  products. 
This  hope  was  given  an  early  boost  by  the  sale  of 
three  earth  satellite  stations  after  they  had  proven 
so  effective  during  the  early  1972  visit  of  President 
Nixon.  Moreover,  despite  the  lack  of  detailed  knowl- 
edge on  the  Chinese  economy,  it  was  not  difficult  to 
judge  that  communications  were  extremely  inade- 
quate and  that  the  Chinese  government  was  at- 
tempting to  significantly  upgrade  communications 
capabilities. 

All  these  factors  lay  behind  the  substantial  efforts 
that  U.S.  telecommunications  producers  have  made 
in  attempting  to  understand  the  potential  market  for 
their  products  in  China  and  in  attempting  to  intro- 
duce their  products  to  the  Chinese.  These  efforts 
have  been  furthered  by  the  success  of  the  Electronics 
Industries  Association  in  sending  a  delegation  of 
telecommunications  experts  from  leading  U.S.  firms 
to  China  in  the  summer  of  1975. 

The  objective  of  this  report  is  to  bring  together 
information  on  the  telecommunications  sector  of 
the  Chinese  economy,  on  PRC  trading  practices,  and 
on  past  trade  in  telecommunications  equipment  be- 
tween China  and  the  world.  Our  hope  is  that  such 
information   will   be   useful   to   U.S.   businesses   in 


making  their  own  assessment  of  the  Chinese  market 
in  the  next  10  years — 1976-85.  We  emphasize  that 
this  report  draws  conclusions  about  China's  tele- 
communications systems  and  makes  projections  of 
the  potential  for  future  trade.  Because  of  the  lack  of 
data  about  China,  however,  the  judgments  reached 
here  will  not  and  should  not  meet  with  universal 
acceptance.  We  hope  the  report  is  helpful  as  a 
source  of  information  or  as  a  catalyst  for  formulating 
other  market  assessments  of  China's  telecommunica- 
tions sector. 

Scope 

This  report  analyzes  the  recent  development  of 
China's  radio,  television,  telephone,  telegraph,  and 
cinematographic  networks.  The  goal  is  to  provide 
information  that  will  be  useful  in  assessing  the 
market  in  China  for  equipment  and  technology  that 
is  used  in  the  production,  transmission,  and  recep- 
tion of  these  forms  of  communication. 

Much  of  the  equipment  that  meets  the  objective 
outlined  above  is  classified  #724.6  (telecommunica- 
tion apparatus  and  parts)  in  Standard  International 
Trade  Classification  (SITC)  nomenclature.  Other 
relevant  classifications  include  SITC  =861.6  (cine- 
matographic equipment  not  elsewhere  classified)  and 
SITC  #891.1  and  #891.2  (sound  recorders  and 
recording  tape).  The  numerical  estimates  of  this 
report  are  based  only  on  these  categories. 

There  are,  however,  other  types  of  equipment  that 
are  not  included  in  these  categories  that  are  directly 
and  indirectly  related  to  telecommunications.  Ex- 
amples include  some  types  of  equipment  (oscillo- 
scopes, microwave  test  equipment)  that  are  grouped 
with  many  other  "electric  measuring  and  controlling 
apparatus"  (SITC  #729.5),  some  of  which  haw 
little  or  no  direct  relationship  to  telecommunica- 
tions. Finally,  the  estimates  of  this  report  do  not 
include  many  types  of  equipment  which  are  being 
used  in  the  production  of  telecommunications  equip- 
ment. Nevertheless,  the  information  included  in  the 
report  should  be  of  some  help  in  assessing  the 
potential  for  equipment  to  manufacture  telecommu- 
nications products. 


Conclusions 


This  report  projects  a  potential  market  of  ap- 
proximately $40  million  or  more  for  Chinese  annual 
imports  of  telecommunications  and  cinematographic 
equipment  by  the  mid-1980's.  The  conclusion  is 
based  essentially  on  the  view  that  China's  industry 
will  continue  to  grow  at  roughly  8  to  10%  annually 
and  that  such  a  rapid  rate  of  development  will  neces- 
sitate continued  modernization  of  the  telecommuni- 
cation sector.  In  addition,  although  China's  tele- 
communications sector  has  made  impressive  strides 
toward  self-reliance  it  will  not  be  able,  for  economic 
and  technical  reasons,  to  satisfy  all  domestic  require- 
ments for  advanced  telecommunications  equipment. 

In  the  25  years  since  the  establishment  of  the 
PRC,  the  emphasis  placed  on  telecommunications 
has  varied,  but  over  the  period  as  a  whole  the  sys- 
tem of  radio,  telephonic,  and  recently  television 
communication  has  improved  markedly.  From  a  sys- 
tem that  relied  almost  entirely  on  point  to  point 
high  frequency  radio  and  open  wire  line  telephone 
communication  between  a  few  urban  areas,  China 
now  has  nationwide  radio  and  telephone  communica- 
tion systems  with  most  basic  level  socio-economic 
units.  In  the  past  few  years,  China  has  installed 
nationwide  multichannel  coaxial  cable  and  micro- 
wave systems  whose  potential  is  only  beginning  to 
be  tapped.  Also  during  the  mid-1970's,  China  in- 
stalled a  network  of  earth  satellite  stations  and 
coaxial  cable  links  to  Japan  and  Hong  Kong. 

With  the  exception  of  equipment  imported  for 
international  communications,  China's  telecommu- 
nications sector  has  been  developed  largely  from 
domestic  resources.  For  example,  the  domestic  co- 
axial cable  and  microwave  links  are  said  to  be  up 
to  international  technical  standards  and  appear  to 
have  been  constructed  almost  entirely  from  domes- 
tic resources. 

The  market  potential  appears  brightest  for  sales 
of  individual  pieces  of  advanced  equipment  that  the 
Chinese  are  not  yet  prepared  to  produce  in  large 


quantities  either  for  technical  or  economic  reasons. 
Two  broad  areas  can  be  distinguished.  The  first 
includes  equipment  that  will  permit  the  FRC  to 
utilize  the  potential  of  the  newly  installed  high  capac- 
ity transmission  links.  Examples  include  multiplex- 
ing and  telephonic  exchange  equipment  as  well  as  a 
wide  range  of  equipment  to  test  and  monitor  the 
systems.  The  second  major  area  includes  studio 
equipment  for  the  production  of  radio,  television, 
and  movies.  Finally,  China's  leaders  recently  have 
indicated  a  renewed  interest  in  importing  complete 
plants  and  production  technology.  In  the  past,  China 
has  been,  interested  in  purchasing  plants  to  produce 
color  television  tubes  and  telephone  exchanges.  It 
is  possible  that  these  and  other  telecommunication- 
oriented  complete  plant  negotiations  could  be  re- 
opened in  the  next  few  years. 

Several  major  variables  could,  of  course,  alter 
this  general  assessment.  The  projection  for  indus- 
trial growth  may  be  too  optimistic  and  the  neces- 
sary foreign  exchange  to  pay  for  imports  may  be 
insufficient,  especially  if  China  suffers  a  series  of 
bad  agricultural  harvests.  The  report  concludes  that 
the  telecommunications  sector  will  receive  about  the 
same  level  of  priority  it  has  had  in  the  past  10  years 
and  this  could,  of  course,  also  be  changed.  Changes 
in  China's  domestic  and  international  political  situa- 
tion also  could  affect  China's  buying  patterns.  The 
following  section  discusses  all  these  problems  in 
greater  detail.  While  this  report  assumes  a  continua- 
tion of  the  current  official  policy,  businessmen  should 
be  alert  to  these  factors,  since  they  have  in  the  past 
significantly  influenced  China's  import  policies.1 


1  Additional  information  on  China's  telecommunications  may  be 
found  in  the  following  articles:  Jack  Craig,  "China:  Domestic  and 
International  Telecommunications,  1949-1974"  in  Joint  Economic 
Committee;  China:  A  Reassessment  of  the  Economy,  July  10,  1975, 
Philip  D.  Reichers,  "The  Electronics  Industry  of  China",  in  Joint 
Economic  Committee,  People's  Republic  of  China:  An  Economic 
Assessment,  May  18,  1972;  and  Bohdan  O.  Szuprowicz,  "Electronics 
in  China"  in  U.S.-China  Business  Review,  Vol.  3  No.  3,  May-June 
1976. 


Telecommunications  Market  Assessment 


It  should  be  stated  clearly  at  the  outset  that  there 
is  no  methodology  that  will  allow  a  confident  and 
definitive  estimate  for  China's  future  import  of  tele- 
communications equipment.  Ideally,  it  would  be  use- 
ful to  estimate  China's  future  needs  for  telecom- 
munication patterns.  Then,  China's  domestic  pro- 
duction of  telecommunications  equipment  would 
be  forecast.  The  difference  between  needs  and  do- 
mestic supply  would  provide  an  estimate  of  possible 
telecommunications  imports.  Unfortunately,  infor- 
mation on  communications  patterns,  domestic  tele- 
communications production,  and  the  planners'  as- 
sessment of  the  importance  of  telecommunications  in 
relation  to  other  economic  needs  are  all  unavailable. 

In  the  absence  of  information  that  would  be  nec- 
essary to  forecast  China's  future  telecommunications 
imports  in  the  ideal  way,  the  analysis  of  this  sec- 
tion rests  on  the  assumption  that  the  historical  rela- 
tionships that  have  characterized  China's  telecom- 
munications needs  for  the  past  2  years  basically  will 
be  unchanged  for  the  coming  decade  or  two.  Where 
appropriate,  some  modifications  of  the  past  historical 
trends  are  noted.  The  analysis  of  this  section  can 
be  conveniently  summarized  in  the  following  key 
findings. 

•  China  appears  committed  to  a  rapid  industrial 
rate  of  growth  from  now  to  the  end  of  the  century. 

•  Foreign  trade  policy  in  general  views  imports 
of  machinery  and  equipment  as  a  useful — but  gen- 
erally not  necessary — component  of  China's  drive 
for  industrialization.  The  great  size  of  the  Chinese 
economy  and  the  commitment  to  the  policy  of  self- 
reliance  means  that  over  time  China  has  become  and 
will  continue  to  be  less  and  less  dependent  on  foreign 
imports. 

•  The  domestic  telecommunications  sector  will 
continue  to  expand,  but  some  factors  suggest  that 
communications  may  not  be  as  important  as  in 
market  economics.  These  are:  (a)  relative  unim- 
portance of  consumer  demand  for  telecommunica- 
tions equipment  and  (b)  highly  developed  methods 
of  communications  using  unsophisticated  telecom- 
munication equipment. 

•  China  can  be  expected  to  supplement  domestic 
production  by  its  traditional  policy  of  buying  small 


quantities  of  sophisticated  telecommunications  equip- 
ment. When  domestic  needs  grow  large  enough, 
China  can  be  expected  to  attempt  to  begin  mass 
production  of  the  needed  equipment.  In  some  cases 
(telephone  exchanges,  television  picture  tubes)  this 
may  take  the  form  of  purchasing  a  turnkey  plant  or 
production  technology  from  abroad. 

•  In  general,  the  telecommunications  sector  has 
been  able  to  service  Chinese  needs  with  a  very  small 
and  generally  declining  share  of  China's  foreign  ex- 
change budget.  Our  estimate  is  based  on  the  con- 
servative assumption  that  this  decline  will  continue. 

Industrial  Policy 

The  time  frame  used  in  this  report  is  1976-85. 
This  covers  the  period  of  the  long-range  10-year 
plan,  proposed  by  Chou  En-lai  at  the  Fourth  Na- 
tional People's  Congress  (January  1975).  During 
this  period,  China  is  to  achieve  the  "four  moderniza- 
tions" of  agriculture,  industry,  military,  and  science 
and  technology.  According  to  Chou,  "the  next  10 
years  are  crucial"  for  building  an  independent  indus- 
trial system.  "With  this  objective  in  mind,  the  State 
Council  will  draw  up  a  long-range  10-year  plan.  5- 
year  plans  and  annual  plans."  No  plan  details  are 
available,  but  it  may  be  assumed  that  the  aggressive 
language  used  by  Chou  implies,  at  a  minimum,  con- 
tinuation of  the  8  to  10%  annual  industrial  growth 
rate  obtained  in  the  last  decade. 

Whether  China's  industry  will  actually  be  able 
to  grow  according  to  the  goals  outlined  by  Chou  and 
what  the  sectoral  composition  of  industry  will  be  by 
1985  are  controversial  questions  among  Chinese 
leaders.  While  expressing  approval  of  the  goals  of 
modernizing  China's  economy,  some  Chinese  leaders 
have  worried  that  these  rates  of  growth  imply  a 
lowered  emphasis  on  political  and  social  goals  and 
would  produce  such  negative  results  as  greater  wage 
differentials  and  social  stratification.  Other  oppon- 
ents of  former  Premier  Teng  Hsiao-Ping's  industrial 
policies  have  criticized  his  strategy  as  unnecessarily 
centralized  and  rigid.  Another  line  of  attack  has 
argued  that  proponents  of  "modernization"  usually 
were  too  willing  to  stress  modern,  imported  technol- 
ogy and  machinery  to  the  detriment  of  the  develop- 


ment  of  domestic  capabilities.  All  of  these  debates 
could  importantly  affect  both  the  rate  and  character 
of  China's  future  industrial  development  and  thus 
the  ned  for  telecommunications  equipment. 

Even  if  sufficient  data  were  available  there  would 
not  be  sufficient  space  here  for  a  comprehensive  re- 
view of  China's  industrialization  program.  It  must 
suffice  here  to  make  a  few  general  points.  First,  at 
this  writing,  Chinese  leaders  have  again  begun  to 
give  higher  priority  to  attaining  Chou's  "four  mod- 
ernization goals."  After  a  considerable  delay,  there 
are  reports  that  the  Fifth  Five  Year  Plan  has  been 
finalized  and  that  foreign  trade  will  continue  to  play 
an  important  role.2 

Secondly,  in  the  view  of  most  analysts,  a  continua- 
tion of  moderate  to  impressive  industrial  growth 
probably  is  well  within  China's  capabilities  since  it 
has  shown  the  ability  to  restrain  domestic  consump- 
tion over  a  long  period  for  the  sake  of  industrial  in- 
vestment of  nearly  25%  of  gross  national  product. 
In  the  words  of  one  leading  expert,  "despite  accu- 
mulating structural  problems  and  the  poor  perform- 
ance in  1974,  industrial  production  in  the  remainder 
of  the  decade  should  get  back  to  the  recent  growth 
trend  of  8  to  10%." 

However,  the  structural  problems  referred  to 
above  now  seem  somewhat  more  severe  and  they 
concern  vital  aspects  of  China's  industrial  program 
— energy  development,  transportation,  and  steel. 
Moreover,  many  specialists  feel  that  the  Chinese 
will  be  unable  to  sustain  high  productivity  without 
providing  regular  increases  in  workers'  living  stand- 
ards; thus,  the  continuation  of  China's  remarkably 
high  investment  rates  is  somewhat  in  doubt.  Never- 
theless, while  these  qualifications  imply  somewhat 
more  doubt  about  China's  ability  to  continue  to 
grow  at  extremely  high  rates,  it  is  still  the  consensus 
of  most  observers  that  the  underlying  strength  of 
the  Chinese  economy  is  such  as  to  make  possible 
industrial  rates  of  growth  that  are  impressive  by 
most  standards. 

The  priority  attached  to  telecommunications  in 
China's  industrial  development  planning  is  even 
more  difficult  to  assess.  What  is  clear  is  that  China's 
leaders  recognize  that  the  telecommunications  net- 
work is  underdeveloped  in  relation  to  its  potential 
and  in  relation  to  Chinese  goals.  As  will  be  empha- 
sized in  the  fourth  part  of  this  report,  China  already 

-  French  journalists  met  in  November  1976  with  an  unidentified 
high  Chinese  official  who  is  an  economic  specialist.  According  to 
their  reports,  he  "revealed  that  the  fifth  five  year  plan  which  began 
this  year  would  have  to  be  'revised'  because  of  interference  and 
'sabotage'  activities  of  the  'gang  of  four'.  He  also  implied  that  the 
only  factors  limiting  China's  foreign  buying  would  be  its  needs  and 
available   currency." 


has  completed  major  new  telecommunications  proj- 
ects to  increase  the  capacity  of  both  domestic  and 
international  telecommunication  networks.  Thus,  it 
can  be  confidently  predicted  that  China's  telecom- 
munications system  will  be  expanded  to  take  advan- 
tage of  that  potential.  Whether  this  rate  of  growth 
will  be  moderate  (and  filled  primarily  by  domestic 
resources)  or  very  rapid  (and  necessitate  heavy 
reliance  on  imports)  cannot  be  answered  with  con- 
fidence. The  main  elements  of  uncertainty  are  dis- 
cussed in  the  remainder  of  this  section. 

In  the  absence  of  direct  evidence  of  China's  plans 
for  telecommunications,  it  might  be  useful  to  assess 
China's  future  direction  by  relying  on  comparable 
international  figures.  -One  study  concluded  that  in- 
dustrialization tends  to  be  accompanied  by  a  rapid 
rate  of  growth  of  the  telecommunications  sector 
(around  8%  per  annum)  with  "evidence  of  an  ex- 
ponential progression"  and  this  holds  true  for  "a 
large  number  of  countries  in  different  parts  of  the 
world."  However,  international  comparisons  must 
be  modified  to  take  account  of  peculiar  national 
characteristics.  The  peculiarities  of  the  Chinese  case 
"ould  seem  to  counsel  in  the  direction  of  a  more 
moderate  growth  of  the  telecommunications  system. 
Briefly  this  is  because :  ( 1 )  China's  most  important 
immediate  priorities  are  not  on  satisfying  consumer 
demands — usually  one  of  the  chief  uses  of  telecom- 
munications equipment;  (2)  China's  social  and  polit- 
ical system  provides  for  impressive  communications 
capability  utilizing  unsophisticated  equipment  and 
technologies;  and  (3)  while  a  certain  level  of  com- 
munications is  vital  for  a  planned  economy,  the 
stress  on  decentralized  decisionmaking  and  local 
self-reliance  suggest  that  industrial  communications 
in  China  may,  to  a  large  degree,  still  be  adequately 
handled  by  relatively  unsophisticated  methods. 

In  this  regard,  it  is  interesting  to  note  that,  his- 
torically, telecommunications  in  the  Soviet  Union 
did  not  receive  high  priority.  The  Soviet  Union 
largely  developed  its  system  self-reliantly  and  on 
a  step-by-step  piecemeal  basis.  High  capacity  trans- 
mission systems  were  installed  relatively  early  but 
the  Soviet  system  has  historically  neglected  the 
sophisticated  multiplexing,  modulation,  and  tele- 
phone switching  equipment  to  take  advantage  of  the 
installed  capacity. 

In  conclusion,  the  most  likely  result  is  a  continu- 
ation of  growth  of  the  domestic  telecommunications 
sector.  However,  the  reasons  cited  above  suggest  that 
telecommunications  may  not  be  accorded  the  prior- 
ity they  would  have  in  a  consumer  oriented  economy 
or  in  a  society  that  depends  on  efficient  and  immed- 


iate  transmission  of  communication  throughout  the 
political,  social,  and  economic  structure. 

China's  Foreign  Trade  Policy 

China's  basic  economic  policy  since  1949  has 
emphasized  self-reliant  industrial  development.  This 
policy  is  founded  on  three  basic  factors.  First,  like 
other  very  large  and  diverse  countries,  foreign  trade 
tends  to  play  a  small  role  in  domestic  economic 
activity.  Second,  China's  historical  experience  with 
imperialism  in  the  19th  century  and  with  its  de- 
pendence on  the  Soviet  Union  during  the  1950's 
makes  it  strongly  averse  to  allowing  the  domestic 
economy  to  become  overly  dependent  on  foreign 
trade  and  technology.  Finally,  there  is  a  tendency 
in  a  planned  economy  to  be  reluctant  to  depend  on 
events  beyond  the  control  of  domestic  economic 
officials.  For  all  of  these  reasons,  foreign  trade  (ex- 
ports and  imports)  has  not  varied  substantially  from 
5%  of  total  economic  activity. 

While  China's  foreign  trade  policy  is  based  on 
self-reliance,  this  has  never  been  equated  with  eco- 
nomic autarky.  A  1949  statement  of  Chairman  Mao 
has  been  used  repeatedly  to  explain  how  Chinese 
leaders  are  able  to  reconcile  "self-reliance"  with  a 
willingness  to  engage  in  foreign  trade.  As  China's 
Foreign  Trade  Minister  Li  Chiang  put  it : 

"We  adhere  to  the  policy  of  'maintaining  independ- 
ence, keeping  the  initiative  in  our  own  hands  and 
relying  on  our  own  efforts  in  construction'  but 
under  no  circumstances  does  it  mean  pursuing  a 
'closed  door'  policy.  Early  in  1949,  on  the  eve 
of  New  China's  establishment,  Chairman  Mao 
pointed  out:  'the  Chinese  people  wish  to  have 
friendly  cooperation  with  the  people  of  all  coun- 
tries and  to  resume  and  expand  international  trade 
in  order  to  develop  production  and  promote  eco- 
nomic prosperity'." 

There  have,  however,  been  periodic  debates  within 
China's  leadership  about  various  aspects  of  trade 
policy — probably  including  the  degree  to  which 
the  "door"  to  foreign  trade  remains  open.  As  noted 
in  the  preceding  section,  one  of  the  attacks  on  former 
Premier  Teng  in  mid- 1976  involved  his  over-reliance 
on  foreign  machinery  and  technology  and  his  wil- 
lingness to  export  China's  natural  resources,  such  as 
coal  and  oil. 

At  this  writing,  China's  foreign  trade  policy  ap- 
pears to  have  once  again  swung  toward  a  more  open 
and  positive  stance.  This  may  partly  be  attributed  to 
the  fact  that  China  has  managed  to  reduce  substan- 
tially the  unfavorable  trade  balances  it  suffered  in 
1974  and  1975.  To  some  extent,  more  flexible  trade 
policies  may  also  be  attributed  to  the  fall  from  power 


of  four  Chinese  leaders  commonly  thought  to  be 
among  those  who  opposed  the  more  aggressive  trade 
policies  initiated  in  the  Fourth  Five-Year  Plan  pe- 
riod. At  any  rate,  in  late  1976,  high  level  Chinese 
Foreign  Trade  officials  reassured  foreign  businessmen 
that  not  only  have  China's  foreign  trade  policies 
remained  unchanged,  but  China  remains  interested 
in  purchasing  technology,  machinery,  and  complete 
plants  from  the  West. 

In  conclusion,  recent  positive  statements  about 
China's  foreign  trade  policy  suggest  that  trade  will 
continue  to  play  an  important  role  in  China's  in- 
dustrial strategy.  However,  there  are  strong  economic 
and  political  factors  that  make  it  unlikely  that  the 
role  of  trade  will  be  upgraded  dramatically. 

As  far  as  telecommunications  equipment  is  con- 
cerned, China's  official  policy  statements  recently 
have  emphasized  "self-reliance"  and  minimized  the 
role  of  foreign  imports.  In  1973,  a  Chinese  sum- 
mary article  noted  that  "with  its  own  efforts  China 
can  design  and  produce  the  major  part  of  the  ap- 
paratus and  equipment  used  in  the  communication 
service."  However,  it  forthright  admitted  that  "China 
is  a  developing  Socialist  country.  Although  our  com- 
munications service  has  been  greatly  developed,  it 
cannot  yet  satisfy  the  demands  of  the  situation  in- 
side and  outside  the  country."  By  1975,  a  similar 
article  adopted  a  more  optimistic  tone: 

"While  China  had  to  import  most  of  the  telecom- 
munication equipment  it  needed  in  the  old  days. 
Chinese  workers  have  since  liberation  taken  an 
independent  line  in  developing  (telecommunica- 
tions) by  meeting  the  country's  needs  self-reliantly 
.  .  .  China  is  now  generally  self-sufficient  in  the 
supply  of  carrier  system  equipment,  cable,  facili- 
ties for  high  speed  telegraph  transmission  and  tele- 
photo  sets." 

As  argued  above,  self-reliance  in  the  Chinese  con- 
text does  not  imply  complete  self-sufficiency — as  is 
borne  out  by  China's  selective  import  policy.  On 
the  other  hand,  there  seems  to  be  no  good  reason 
for  forcasting  a  dramatic  policy  switch  that  would 
place  substantially  heavier  reliance  on  imports  of 
telecommunications  equipment  and  technology 

Telecommunications  Market  Potential 

The  conclusion  of  the  preceding  sections  in  brief 
is  that,  in  the  forseeable  future,  industry  is  a  whole 
and  telecommunications  in  particular  will  continue 
to  expand  considerably.  China's  new  leadership 
stated  recently  that  foreign  trade  is  seen  as  an 
important  source  for  technology  and  equipment  that 
China  has  not  yet  been  able  to  develop — at  L  s 
for  mass  production.    This  description  suggests  that 


in  the  absence  of  detailed  information  on  China's 
trade  plans,  past  historical  relationships  may  still 
offer  a  rough  guide  to  China's  future  import  policies. 

Figure  1  illustrates  one  important  feature  of  Chi- 
na's past  industrial  performance.  When  industrial 
growth  was  most  rapid  (the  1950's,  the  mid-1960's, 
and  since  the  late  1960's),  imports  of  machinery  and 
equipment  also  rose  sharply.  The  explanation  is  very 
straightforward.  China  is  an  underdeveloped  country 
and  when  the  industrial  sector  grows  rapidly,  short- 
ages of  equipment  proliferate.  While  there  may  be 
only  a  few  things  that  are  not  produced  domestically, 
the  pressures  of  time  and  economic  cost  are  felt 
strongly  in  times  of  a  major  industrial  upswing. 

This  is  not  to  imply  that  China's  policy  of  self- 
reliance  has  not  been  successful.  In  aggregate  terms, 
China  now  largely  fulfills  machinery  and  equipment 
needs  from  domestic  resources.  One  study  has  shown 
that  machinery  and  equipment  imports  have  fallen 
from  as  high  as  45%  of  total  machinery  deliveries 
to  industrial  enterprises  in  the  1950's,  to  a  level  of 
less  than  10%  in  the  early  1970's.  Clearly  foreign 
trade  in  machinery  and  equipment  is  no  longer  a 
sine  qua  non  for  Chinese  industrial  development  as 
a  whole.  However,  in  many  key  industrial  sectors 
Chinese  leaders  clearly  believe  that  imports  of  tech- 
nology and  equipment  can  stimulate  lagging  pro- 
duction and  accelerate  development.  In  certain  rare 
cases,  such  as  satellite  communication,  China's 
current  technology  may  be  insufficient  to  meet  their 
goals  at  any  costs. 

The  projections  of  this  section  are  based  on  the 
relatively  conservative  assumption  that  this  basic 
historical  trend  will  continue.  Foreign  trade  as  a 
whole  is  expected  to  maintain  or  only  slightly  in- 
crease its  share  of  economic  activity.  This  would  be 
consistent  with  the  Chinese  goal  of  self-reliance. 
Since  industry  is  expected  to  continue  to  outpace 
general  economic  activity,  foreign  trade  will  continue 
to  play  a  smaller  and  smaller  role  in  aggregate  in- 
dustrial activity. 

On  the  other  hand,  in  periods  of  successful  in- 
dustrial expansion  the  import  of  machinery  and 
equipment  as  a  share  of  all  Chinese  imports  has 
risen.  Our  assumption  is  that  machinery  and  equip- 
ment will  account  for  between  25  and  33%  of  Chi- 
nese imports.  The  critical  factor  in  this  assumption 
is  that  China's  agriculture  will  continue  to  grow 
adequately  and  that  China  will  not  be  forced  more 
than  once  or  twice  to  expand  significantly  agri- 
cultural imports  to  offset  bad  domestic  harvests. 
If  the  agricultural  performance  is  satisfactory,  a  25 
to  33%  use  of  foreign  exchange  for  purchases  of 
machinery  and  equipment  appears  reasonable.  The 


ratio  for  the  1971-75  period  was  just  over  20%, 
but  that  was  held  down  by  large  agricultural  pur- 
chases following  the  poor  harvest  of  1972.  In  1975, 
the  ratio  was  33%. 

The  most  difficult  and  speculative  problem  con- 
cerns the  allocation  of  foreign  exchange  to  tele- 
communications equipment.  As  stated  in  the  pre- 
ceding sections,  we  know  very  little  about  the  rela- 
tive priorities  of  China's  industrial  strategy  and  our 
understanding  of  domestic  production  potential  is 
only  marginally  better.  For  these  reasons,  it  may 
again  be  best  to  rely  on  historical  relationships. 

As  Figure  2  shows,  imports  of  telecommunications 
equipment  from  non-communist  countries  has  fol- 
lowed the  same  general  trend  as  for  imports  of  ma- 
chinery and  transport  equipment  as  a  whole.  They 
rose  substantially  during  periods  of  rapid  industrial 
growth  and  fell  back  in  industrial  slowdowns.  How- 
ever, imports  of  telecommunications  and  photo- 
graphic equipment  as  defined  by  #724  and  #861.6 
respectively  under  the  Standard  International  Trade 
Classification  (SITC)  system  have  been  quite  small 
in  relation  to  total  imports  of  machinery  and 
equipment. 

As  a  proportion  of  total  machinery  and  transport 
equipment  imports,  these  two  types  of  equipment 
imports  averaged  slightly  less  than  1%.  Moreover, 
there  appeared  to  be  some  small  tendency  for  the 
ratio  to  decline  over  time.  Thus,  the  estimates  of  this 
market  assessment  for  these  two  specific  SITC  cate- 
gories is  based  on  the  assumption  that  the  ratio  of 
total  machinery  and  equipment  imports  that  are  al- 
located to  telecommunications  and  cinematographic 
equipment  will  remain  small  and  may  continue  its 
long  term  decline.  Specifically,  the  estimate  implies 
that  China  will  allocate  %  of  1%  to  1%  of  the 
resources  used  to  purchase  machinery  and  equip- 
ment on  the  procurement  of  telecommunications  and 
cinematographic  equipment. 

To  recapitulate,  the  key  assumptions  are: 

1.  China's  industry  will  continue  to  grow  at 
least  moderately — 8  to   10%    annually. 

2.  Foreign  trade  will  expand  somewhat  more  rap- 
idly than  the  economy  as  a  whole  but  less  rapidly 
than  industrial  growth — or  roughly  7%  per  year. 

3.  Procurement  of  machinery  and  equipment  will 
continue  to  obtain  at  least  its  current  share  of  total 
imports.  If  agriculture  avoids  recurrent  natural  dis- 
asters, the  share  of  machinery  and  equipment  prob- 
ably will  expand. 

These  assumptions  taken  together  imply  that 
China  will  at  a  minimum  double  imports  of  ma- 
chinery and  equipment  by  1985.  If  agricultural  prob- 
lems are  resolved,  resources  probably  would  be  re- 
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leased  for  even  more  machinery  and  equipment  im- 
ports. This  analysis  yields  an  estimate  of  machinery 
and  equipment  imports  of  from  $3.5  to  $5  billion 
(in  real  terms — 1975  prices).  Of  this  amount,  % 
of  1%  to  1%  is  a  reasonable  estimate  for  expendi- 
tures on  telecommunications  and  cinematographic 
equipment.  The  market  potential,  then,  is  estimated 
at  $30  to  $50  million. 

Before  leaving  the  question  of  the  aggregate  esti- 
mate, a  number  of  important  points  should  be  made. 
First  of  all,  import  of  this  type  of  equipment  occu- 
pies a  very  small  share  of  China's  total  import  bill. 
Large  fluctuations  have  occurred  in.  past  years  as 
expensive  equipment  for  major  projects  have  flowed 
unevenly  to  China.  More  importantly,  the  estimates 
above  only  include  equipment  narrowly  defined  as 
telecommunications  and  cinematographic  equipment 
in  international  trade  nomenclature.  A  few  items 
such  as  video  tape  recorders  are  not  included  in 
these  sections  but  nonetheless  are  closely  related  to 
telecommunications  and  clearly  have  a  good  market 
potential  in  China. 

In  addition,  there  are  a  great  many  multipurpose 
electronic  instruments  and  other  products  for  which 
telecommunications  is  only  one  of  several  possible 
uses.  For  example,  in  1974  and  1975  China  im- 
ported nearly  $30  million  annually  of  SITC  #729.5 
"Electronic  Measuring  and  Controlling  Apparatus." 
This  category  includes  oscilloscopes,  waveforms,  and 
frequency  measuring  instruments  and  microwave 
test  instruments  for  which  China's  telecommunica- 
tions industry  is  among  the  potential  end-users. 
Finally,  to  the  extent  that  there  is  a  potential  market 
for  exporting  complete  plants  for  telecommunica- 
tions equipment,  the  equipment  installed  in  such 
plants  often  would  not  fall  into  the  specific  categories 
labeled  telecommunications  equipment  in  the  inter- 
national trade  nomenclature. 

For  the  reasons  outlined  above,  the  $30  to  $50 
million  estimate  is  biased  somewhat  on  the  low 
side.  Exports  related  to  telecommunications  develop- 
ments— even  though  they  are  not  defined  as  telecom- 
munications equipment  per  se — clearly  add  to  the 
market  potential  and  are  items  of  interest  to  telecom- 
munications equipment  makers.  However,  no  at- 
tempt has  been  made  to  put  a  quantitative  value  on 
their  worth. 

Telecommunications  Equipment 
Suppliers 

As  Table  1  shows,  the  bulk  of  China's  imports  of 
telecommunications  and  cinematographic  equipment 
has  come  from  Japan,  the  United  States,  the  United 


Kingdom,  France,  and  Germany.  Fluctuations  in 
the  size  of  these  numbers  usually  is  associated  with 
heavy  shipments  of  particularly  large  contracts  such 
as  earth  satellite  equipment  from  the  United  States 
in  1972-73  and  the  construction  of  the  submarine 
coaxial  cable  connecting  Japan  and  Shanghai  which 
began  in  1975. 

Table  1 . — Suppliers  of  Chinese  Telecommunications, 
Cinematographic,  and  Recording  Equipment 

fin  millions  of  U.S.  dollars; 


1972 


1973 


1974 


1975 


Total  6,365 

United  States  1,916 

Japan  1,845 

France  62 

Germany  813 

United  Kingdom  ...  1,003 

Canada  68 


13,251        12,640        18,382 


5.021 

2,810 

984 

1,616 

1,097 

4.548 

1,239 

4,067 

5,384 

1,409 

1,218 

1,665 

2,887 

2,798 

5.067 

429 

77 

336 

Many  of  the  world's  leading  producers  of  tele- 
communications equipment  have  been  suppliers  to 
China  for  many  years.  Siemens  (West  Germany) 
appears  to  have  supplied  China  with  telex  and  tele- 
graph equipment;  Northern  Electric  Company  of 
Canada  has  sold  relatively  unsophisticated  multi- 
plexing equipment;  and  Nippon  Electric  Company  of 
Japan  has  sold  equipment  for  satellite  communica- 
tions. In  many  cases,  information  about  transactions 
has  not  been  made  public,  but  U.S.  equipment 
makers  must  assume  that  most  of  the  well-known 
European  and  Japanese  firms  are  also  trying  to  pene- 
trate the  Chinese  market  and,  indeed,  that  many 
of  them  have  been  successful  over  the  past  decade  or 
so.  Nevertheless,  despite  the  well-known  Chinese 
emphasis  on  the  importance  of  building  good,  long- 
term  close  relationships  between  themselves  and  the 
companies  with  whom  they  do  business,  they  also 
tend  to  seek  out  the  best  product  for  their  needs 
from  among  several  competing  lines.  For  example, 
between  1972  and  1974,  U.S.  firms  were  Chinas 
largest  suppliers  of  this  type  of  equipment  with  3391 
of  the  market,  despite  the  fact  that  the  trading  re- 
lationship was  only  resumed  in  1971. 

China's  import  of  telecommunications  equipment 
over  recent  years  has  been  hea\  il>  oriented  toward 
satellite  communications  equipment  (largely  from 
the  United  States1),  communications  systems  for  air- 
craft and  air  traffic  controls  from  France  and  the 
United  Kingdom,  and  equipment  for  carrier  current 
line  systems  from  Japan  (.presumably  related  to  the 
submarine  coaxial  cable V  Japan  and  German]  also 
provide  a  wide  variety  of  telecommunications  equip- 


merit — generally  in  small  numbers.  For  example, 
Japanese  trade  statistics  show  China  importing  144 
telephone  sets  (probably  Private  Automatic  Branch 
Exchanges— PABX)  from  1973  through  1975.  The 
small  numbers  suggest  that  the  Chinese  are  willing 
to  purchase  small  numbers  of  such  equipment  as 
samples  and  prototypes  and  for  use  in  priority  sec- 
tors. However,  when  demand  grows  and  large  num- 
bers are  required,  China  presumably  will  begin  pro- 
duction as  long  as  the  technology  is  not  extremely 
advanced. 

Market  Potential  for  Specific  Equipment 

Potential  sales  to  China  of  telecommunications 
equipment  are  divided  below  into  three  categories — 
complete  production  facilities;  international  com- 
munications; and  equipment  for  domestic  telecom- 
munications. 

Complete  Plant  Production  Facilities. — During 
1975  and  1976,  shortage  of  foreign  exchange  and 
domestic  political  resistance  were  among  the  possible 
factors  that  accounted  for  the  substantially  reduced 
pace  of  Chinese  purchases  of  complete  "turnkey" 
production  facilities.  In  the  fall  of  1976,  however, 
there  were  some  indications  at  least  that  Peking 
would  adopt  a  more  vigorous  purchase  program  foi 
these  kinds  of  facilities  in  1977  and  1978.  Plants 
to  produce  color  television  tubes  and  telephone 
switching  equipment  would  be  among  the  most 
likely  candidates,  since  the  Chinese  were  seriously 
discussing  foreign  purchases  of  such  plants  prior  to 
the  downturn  in  their  purchasing  activities.  Specifica- 
tions for  the  types  of  plants  in  which  China  was  in- 
terested are  not  available,  but  specialists  consider 
production  facilities  for  an  annual  output  of  roughly 
100,000  television  tubes  to  be  likely.  The  Chinese 
appear  to  be  producing  sizable  quantities  of  600  to 
800  circuit  PABX  switching  equipment  and  also 
have  publicized  the  installation  of  many  small  ( 1 ,000 
circuit)  central  exchanges,  but  they  presumably 
would  be  interested  only  in  plants  or  technology 
for  producing  central  exchanges  larger  than  2,000 
circuits.  As  far  as  is  known,  the  Chinese  have  not 
decided  whether  they  will  emphasize  cross  bar  or 
fully  electronic  exchanges. 

The  speculation  in  the  previous  paragraph  has 
been  strengthened  by  a  February  1977  attack  on 
the  'gang  of  four'  which  stated:  "We  do  not  advo- 
cate seclusion.  To  further  improve  our  ability  to 
make  complete  sets  of  TV  equipment,  we  had  a 
plan  to  introduce  some  foreign  technology  into  our 
country  .  .  .  (but)  if  the  intention  of  the  'gang  of 
four'  had  been  realized — disallowing  the  introduc- 
tion of  advanced  foreign  technology  but  importing 


large  quantities  of  foreign  products,  China  would 
have  been  deprived  of  the  ability  to  develop  its  own 
TV  industry  through  self-reliance  and  would  have 
become  a  market  where  the  imperialists  would  dump 
their  products." 

In  addition,  China  obviously  is  installing  two 
backbone  high-capacity  telecommunications  systems 
— microwave  radio  relay  and  coaxial  cable.  But 
this  potential  probably  will  be  realized  only  very 
slowly  if  China  couples  the  system  to  products  it  is 
already  producing  in  quantity.  Therefore,  if  China 
should  decide  to  take  advantage  of  the  potential  of 
these  two  systems  rather  rapidly,  it  probably  would 
investigate  importing  either  complete  plants  or  tech- 
nology to  produce  equipment  compatible  with  the 
microwave  and  coaxial  cable  links.  The  most  ob- 
vious candidates  would  involve  advanced  multiplex- 
ing and  modulation  equipment,  but  could  include 
other  related  products. 

Other  possible  production  facilities  in  which  the 
Chinese  may  be  interested  in  the  future  can  be  seen 
from  China's  current  imports.  The  items  that  seem 
to  have  the  greatest  potential  basically  involve  equip- 
ment to  film,  record,  and  edit,  in  the  filming  or 
studio  phase  of  telecommunications.  One  obvious 
possible  area  includes  video  tape  recorders  and  tape 
that  China  has  imported  in  substantial  quantities 
in  the  past  few  years.  China  has  openly  admitted  hav- 
ing production  problems  in  that  area.  Another  possi- 
bility involves  production  facilities  for  movie  televi- 
sion cameras.  In  both  areas,  there  are  indications  that 
China  may  substantially  increase  the  amount  of  film 
production.  Lightweight,  mobile  filming  equipment 
might  be  particularly  desirable  because  of  China's 
stress  on  documentary  style  reporting  about  the 
situation  at  the  basic  level  of  Chinese  society. 
Finally,  as  described  below,  China  has  continued  to 
steadily  import  small  quantities  of  various  kinds  of 
studio  and  test  equipment.  However,  except  for 
technologically  advanced  products,  it  seems  most 
likely  that  China  will  continue  to  stress  domestic 
self-reliance  and  use  small  quantities  of  foreign 
equipment  as  production  prototypes. 

International  Communications. — The  most  strik- 
ing part  of  China's  telecommunications  strategy  is 
the  very  rapid  modernization  that  has  occurred  in 
the  field  of  international  communications.  Prior  to 
1972,  most  international  communications  were  han- 
dled by  high  frequency  point-to-point  radio  and 
open  wireline.  In  the  last  5  years,  as  part  of  China's 
rapidly  expanding  international  economic  and  diplo- 
matic activities,  China  has  purchased  four  earth 
satellite  stations;  an  underground  coaxial  cable  link 
has  been   constructed  between   Canton   and  Hong 
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Kong;  and,  in  late  1976,  Japan  and  China  simul- 
taneously announced  completion  of  the  submarine 
coaxial  cable  between  Japan  and  Shanghai.  To  a 
large  extent,  equipment  for  these  undertakings  were 
purchased  abroad,  as  shown  in  Table  2. 

China's  international  activities  have  continued  to 
expand.  Commercial,  educational,  and  other  kinds 
of  delegations  have  been  sent  abroad  with  increasing 
frequency,  diplomatic  relations  have  been  opened 
with  most  countries  in  the  world,  and  China  has 
joined  several  international  organizations.  All  of 
these  activities  necessitate  the  increased  use  of  in- 
ternational telecommunications  facilities  as  well  as 
increasing  China's  exposure  to  advanced  systems. 
Of  particular  interest  in  this  regard,  is  China's  recent 
membership  in  Intelsat.  This  does  not  increase 
China's  access  to  the  world  international  communi- 
cations network,  but  it  may  indicate  an  increased  in- 
terest in  such  facilities  and  may  stimulate  Chinese 
interest  in  new  equipment. 

Along  with  the  upgrading  of  the  international 
communication  transmission  facilities,  China  has 
substantially  improved  international  telephone,  tele- 
vision, telex,  and  telegraph  facilities.  In  many  re- 
spects, however,  the  system  can  be  expected  to  be 
even  further  improved  in  the  coming  years.  For 
example,  telex  equipment  has  been  considerably 
expanded  among  Peking  offices  regularly  dealing 
with  foreigners,  but  use  of  telex  appears  primarily 
restricted  to  Peking.  Recently,  other  Chinese  cities 
such  as  Shanghai  and  Tientsin  have  become  sites 
of  small  trade  fairs  and  business  negotiations.  If 
this  trend  continues,  telex  and  other  kinds  of  com- 
munications equipment  may  be  increasingly  needed 
in  other  Chinese  cities.  Existing  telex  service  could 
also  be  modernized.  Now,  the  receiving  party  must 
respond  immediately  upon,  receipt  of  the  incoming 
message  before  the  direct  circuit  is  closed. 

In  general,  however,  China's  international  com- 
munication equipment  appears  adequate.  Continued 
improvements  will  be  made  to  upgrade  the  existing 
links  (note  the  continuing  sale  of  equipment  for  the 
present  earth  satellite  stations)  and  to  provide  suf- 
ficient links  with  the  domestic  communications 
facilities. 

Equipment  for  the  Domestic  Communications 
Network. — As  seen  in  this  report,  the  basic  weak- 
nesses of  China's  present  telecommunications  system 
are  of  two  kinds.  The  first  is  weakness  in  exploiting 
the  full  potential  of  the  new  microwave  and  coaxial 
cable  transmission  links.  The  second  is  that  until 
recently  China  has  satisfied  much  of  its  limited  need 
for  television,  movie,  and  even  radio  programs  in 


a  few  large  national  centers.  This  could  change  sig- 
nificantly in  the  coming  decade  if  China  rapidly 
expands  the  diversity  as  well  as  the  aggregate 
amount  of  movies  and  television  programing. 

Assuming  that  China  does  not  pursue  a  policy  of 
purchasing  complete  plants  to  produce  multiplexing, 
telephone  switchboards,  or  other  equipment  relevant 
to  making  full  use  of  the  new  transmission  facilities, 
the  policy  of  purchasing  a  few  select  items  to  over- 
come important  bottlenecks  and  to  use  as  production 
prototypes  will  most  likely  be  continued.  Clearly 
China's  interest  probably  will  include  multiplexing 
and  modulation  equipment  for  voice  and  data  com- 
munication, facsimile  transmission  equipment,  and 
telephone  switchboards  (electro-mechanical  or  elec- 
tro-magnetic) with  at  least  1,000  circuits.  Basically, 
all  kinds  of  advanced  equipment  that  facilitates  the 
use  of  the  full  potential  of  the  new  transmission 
systems  are  potential  candidates  for  sale  to  China. 
This  would  include  such  items  as  oscilloscopes, 
noise  and  signal  generators,  cable  fault  locators,  bat- 
tery and  solar  reserve  power  supplies  for  use  in 
remote  areas  in  case  of  power  failure,  and  line  and 
repeater  analysis  instruments. 

The  recent  rapid  expansion  of  the  number  of 
television  broadcast  stations  and  the  stress  on  televi- 
sion, generally,  probably  indicates  that  studio  equip- 
ment will  continue  to  be  imported  for  some  time  to 
come.  In  a  more  speculative  vein,  it  is  possible  that 
recent  (fall  1976)  political  changes  in  China  will 
lead  to  increased  emphasis  on  the  production  of 
movies — an  area  that  has  been  particularly  neglected 
since  the  mid-1960's."  At  the  other  end  of  the  tele- 
communications spectrum,  Chinese  wired  broadcast 
stations  are  continually  being  upgraded  into  "mini 
radio  stations"  with  their  own  abilities  to  produce 
programs  of  greater  sophistication. 

This  all  suggests  a  continuing  need  for  many 
kinds  of  studio  equipment  such  as  microphones, 
voice  and  video  tape  recorders,  cameras,  and  edit- 
ing equipment.  Given  the  emphasis  on  agricultural 
and  industrial  production  and  on  mass  participation 
at  political  and  educational  meetings,  lightweight 
cameras  and  mobile  units  for  filming  and  recording 
outside  the  studios  should  be  very  useful. 

There  also  is  a  possibility  that  China  will  be  in- 
terested in  equipment  for  sub-national,  specific  pur- 
pose telecommunications  projects.  One  interesting 
possibility  along  this  line  involves  equipment  for  a 
domestic  satellite  system  that  would  provide  com- 
munication for  areas  that   are  sparsely   settled   and 

;1  The  attacks  on  Chiang  Cfe*tni  (Mao's  wife)  h.»c  kadasM  - 

cism  of  her  mnSOrsllip  Of  movies  that  h.nc  been  produced  >mce  the 
Cultural   Revolution. 
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Table  2. — China's  Purchases  of  Equipment  for  International  Communications 


Company 


Equipment 


Description  of  equipment 
(equipment  may  have 
been  upgraded  since 
sale) 


Contract 
date 


Installation 
date 


Value 
($1,000) 


RCA 


Western  Union 
Int.  General 
Telephone  and 
Electronics  


Peking  earth  standard;  linked  to  Jan.  1972  June  1973  3,700 

satellite  station  Pacific  Ocean  satellite; 

98.4-foot  antenna;  132 
telephone  channels 
(capacity  of  240)  plus 
television 

Peking  earth  standard;  linked  to  Indian         Oct.  1972  Feb.  1974  3,800 

satellite  station  Ocean  satellite;  98.4- 

foot  antenna;  60  tele- 
phone channels 
television 


Nippon  Electric 
Co 


RCA 


Hong  Kong  Cable 
and  Wireless, 
Ltd 


Fujitsu  Ltd.  and 
Nippon  Electric 
Co 


Fujitsu  and  others 


Peking  earth 
satellite  station 


Shanghai  earth 
satellite  station 


Hong  Kong — 
Canton  coaxial 
cable 


submarine 

coaxial  cable  from 
Nanhui  (near 
Shanghai)  to 
Kumamoto, 
Kyushu,  Japan 

submarine 

repeaters  and  ter- 
minals (probably 
for  cable  above  or 
for  a  400-kilometer 
sub  cable  for 
domestic  com- 
munications) 

Fujitsu  and  others  coaxial  cable  with 

microwave 

Comtech  earth  satellite  station 

Laboratories  equipment 

Nippon  satellite  reception 

Electric  Co equipment 


nonstandard;  -32-foot 
antenna;  24  telephone 
channels  plus  television 

standard;  98.4-foot 
antenna;  60  telephone 
channels  (120  capa- 
city) plus  television; 
replaced  nonstandard 
RCA  station 

180-kilometer  buried 
cable;  60  channels 
(capacity  to  300 
channels) 

850  kilometer,  5  MHZ, 
coaxial  cable  capable 
of  480  high  quality 
two  way  telephone 
channels 


1  MHz  (120  channels) 


Sept.  1972 
(replaced 
by  present 
stations ) 

Aug.  1972 


Aug.  1973 


1,000 


5,000 


Feb.  1973  Early  1974  1,000 


May  1973  1976 


24,000 


May  1973 


3,900 


backhaul  equipment  from  May  1973 

Nanhui  to  Shanghai 


Nov.  1973  — 


1,330 

381 

66 
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have  difficult  terrain.  As  far  as  is  known,  China  has 
not  decided  to  deploy  such  a  system,  but  a  general 
article  in  one  scientific  journal  discussed  the  com- 
parative costs  of  various  kinds  of  systems,  including 
use  of  satellites.  Another  possibility  involves  the 
purchase  of  microwave  or  other  communications 
equipment  designed  to  facilitate  operation  of  spe- 


cific projects.  Railroad  and  petroleum  transporta- 
tion communications  systems  are  obvious  candidates 
because  of  past  bottlenecks  in  the  former  sector  and 
the  rapid  expansion  of  the  latter. 

Table  3  provides  a  list  of  known  Chinese  pur- 
chases of  telecommunication  equipment  for  use  in 
domestic  communications. 


Table  3. — China's  Purchases  of  Equipment  for  Domestic  Communications 


Company 


Equipment 


Description  of 
equipment 


Contract 
date 


Contract 

value 
<%  1,000) 


Central  Dynamics  (Canada)  television  studio 

equipment 

Rank  Organization  color  television  studio 

equipment 

Rank  Cintel,  Ltd color  television  studio 

equipment 

Marconi  Communication  television  camera 

Systems  

Toshiba  color  television  relay  vehicles 

(PAL) 

Kannematsu  Gorsho color  television  relay 

apparatus 

Wiltron  (USA)  microwave  telecommunications 

test  equipment 

Marconi  Marine  Co.,  Ltd marine  communications 

Company  equipment 

Pye  TV  Ltd.  (U.K.)  color  broadcast  vehicle 

Northern  Electric  Co Multiplex  equipment 

Magnavox  Co shipboard  navigation;  satellite 

reception  equipment 

Fujitsu,  Ltd facsimile  transmission  system 

Plessey  Navaids  instrument  landing  system 

Matsushita  Graphic  facsimile  transmission  system 

Hitachi  2,000  color  television  tubes 


Sept.  1972  35 

April  1973  470 

June  1973  200 

June  1973  — 

June  1973  714 

Nov.  1973  300 

Nov.  1973  84 

Nov.  1973  & 

Apr.  1974  — 

Apr.  1974  570 

500 

July  1974  — 

FACOM  6551,  band  June  1974  53 

compression,  high- 
speed transmission 

9  system  8  Plessey  June  19^4  1.900 

STAN  37/38  and  1 
Plessey  PLAN  17/18 

Laser  technology,  color      June  1974  690 

printing  for  nation- 
wide newspaper 
transmission 

June  1975  — 
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China's  Telecommunications  Network 


The  development  of  telecommunications  has  been 
uneven  since  the  establishment  of  the  People's  Re- 
public of  China  in  1949.  Basically,  growth  in  the 
telecommunications  sector  has  been  rapid  during 
periods  of  rapid  industrial  growth,  but  has  stag- 
nated when  growth  in  the  rest  of  the  industrial 
sector  has  slowed.  The  reason  for  this  appears  to 
be  that  the  need  for  greater  communications  be- 
comes particularly  obvious  in  periods  of  rapid  in- 
dustrial growth.  At  the  same  time,  industrial  growth 
tends  to  provide  some  of  the  equipment  for  expan- 
sion of  the  telecommunications  sector. 

The  decade  of  the  1950's,  which  produced  in- 
dustrial growth  rates  of  well  over  10%  per  annum, 
also  was  a  period  of  rapid  and  sustained  expansion 
of  telecommunications.  The  annual  production  of 
radio  receivers  expanded  from  17,000  to  more  than 
•1  million;  long  distance  open-wire  telephone  lines 
were  strung  between  Peking  and  most  provincial 
capitals,  and  an  extremely  ambitious  (and  ultimately 
unsuccessful)  plan  was  formulated  to  build  a  radio 
broadcasting  and  telephone  network  throughout  rural 
China  by  the  end  of  the  1960's.  This  period  of 
rapid  expansion  was  slowed  in  the  1960's  because 
of  severe  economic  hardships,  preoccupation  with 
solving  agricultural  problems,  and  an  industrial  slow- 
down associated  with  the  political  campaigns  during 
the  Cultural  Revolution. 

Since  the  late  1960's,  China's  industrial  growth 
rate  has  risen  to  8  to  10%  per  annum.  Moreover, 
the  priority  attached  to  telecommunications  appears 
to  have  exceeded  that  of  the  1950's.  One  observer 
has  written  that  "the  consruction  program — which 
has  proceeded  with  startling  speed — has  a  priority 
claim  on  scarce  resources,  particularly  products  of 
the  electronics  industry."  As  a  result,  annual  radio 
set  output  has  climbed  "more  than  10  times"  from 
the  1  million  unit  level  which  China  reached  in  the 
late  1950's. 

A  system  of  wired  broadcasting  to  household  loud- 
speakers was  comprehensively  deployed.  The  tele- 
vision network  was  vigorously  expanded  with  the 
addition  of  17  regular  stations  between  1969  and 
1971  and  television  set  production  was  increased 
more  than  tenfold.  Facilities  for  international  com- 


munications were  improved  enormously  with  the 
acquisition  of  earth  satellite  stations,  and  coaxial 
cable  links  with  Hong  Kong  and  Japan.  Most  im- 
portantly, China  has  begun  the  installation  of  na- 
tional networks  of  two  transmission  trunk  systems — 
one  microwave  and  the  other  coaxial  cable — which 
will  greatly  increase  the  potential  for  domestic  com- 
munications of  all  kinds. 

There  is  little  doubt  that  China's  leaders  con- 
sider their  telecommunications  system  inadequate 
and  are  planning  continued  modernization  of  the 
system  in  the  next  decade.  Considerable  resources 
have  been  spent  in  the  preceding  5  years  on  im- 
provements for  both  international  and  domestic  com- 
munications facilities.  But  the  microwave  and  coaxial 
cable  networks  do  not  yet  cover  the  country.  More- 
over, to  utilize  the  potential  of  these  multichannel 
transmission  links,  it  will  be  necessary  to  couple 
them  to  modern  modulation,  multiplexing,  and  tele- 
phone switching  equipment.  It  is  unlikely  that  Pe- 
king would  have  installed  such  expensive  systems 
if  they  planned  to  use  only  a  small  fraction  of  their 
capability. 

The  demand  for  radios  and  television  receivers 
appears  to  be  much  larger  than  current  production 
can  fulfill  even  though  sales  of  these  products  con- 
tinue to  be  very  profitable.  This  is  particularly 
important  since  many  necessities  such  as  certain 
foods,  housing,  and  cotton  cloth  are  rationed  at  ex- 
tremely low  prices.  The  sale  of  such  light  industrial 
consumer  goods  as  radios,  cameras,  and  watches, 
gives  the  planners  a  method  of  reducing  outstanding 
purchasing  power  and  reduces  the  risk  of  inflation. 
Equally  important,  communications  devices  are  very 
appealing  to  the  Chinese  who  put  unusual  stress 
on  scientific,  political,  and  cultural  education  for 
the  masses. 

Communications  facilities,  of  course,  also  are 
necessary  for  the  functioning  of  any  complex  eco- 
nomic and  political  ssytem.  In  fact,  in  the  next 
decade,  the  major  use  of  China's  civil  communica- 
tion system  will  be  to  improve  the  efficiency  of  com- 
munication among  China's  millions  of  economic  and 
political  units.  What  is  unclear,  it  must  be  admitted, 
is  the  degree  of  urgency  with  which  Peking  feels 
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it  must  pursue  this  goal.  One  can  confidently  pre- 
dict that  China  would  like  to  provide  a  certain  level 
of  telecommunications  facilities  for  operational  eco- 
nomic and  political  units,  but  it  is  impossible  to 
judge  whether  the  planners  will  be  willing  to  allo- 
cate materials  and  investment  funds  to  achieve  these 
goals  in  the   next  decade. 

China's  Socio-Economic  System 

Aside  from  the  fact  that  Chinese  leaders  release 
very  little  information  about  economic  plans,  the 
basic  reason  for  our  inability  to  assess  China's  pri- 
ority on  telecommunication  in  the  next  decade  is 
the  fact  that  we  do  not  know  the  degree  to  which 
an  underdeveloped  communication  system  retards 
Peking  in  achieving  political  and  economic  goals. 
To  a  substantial  degree,  China's  socio-economic 
system  is  relatively  decentralized  and  appears  to 
operate  with  reasonable  effectiveness  without  a  mod- 
ern communications   network. 

Lower  units  in  the  political  and  economic  sys- 
tem are  required  to  meet  certain  goals  and  to  pass 
along  important  information  to  higher  levels.  How- 
ever, it  appears  that  Chinese  officials  are  either 
unable  or  unwilling  to  obtain  the  same  degree 
of  comprehensive  control  and  information  sought 
in  other  planned  economies.  Partly,  this  is  a  matter 
of  political  idealogy;  the  Chinese  historically  have 
resisted  comprehensive,  tight  controls  in  favor  of 
relaxing  the  reins  to  allow  local  leaders  to  take 
the  initiative.  Moreover,  it  seems  clear  that  at  China's 
current  level  of  development,  there  is  less  objective 
need  for  a  modern  telecommunication  system  than 
in  a  highly  complex  interdependent  industrial  econ- 
omy. The  transportation  network  in  China,  for  ex- 
ample, is  still  very  inadequate  and  regional  self- 
sufficiency  may  be  important  as  a  means  of  con- 
serving transportation  resources.  In  addition,  many 
Chinese  products  are  relatively  crude  by  modern 
standards.  The  number  of  components  often  is 
small  and  the  need  for  high  degrees  of  precision  is 
less  critical  to  the  success  of  the  final  product.  For 
these  reasons,  China's  planners  have  less  need  and 
less  ability  to  achieve  the  same  detailed  degree  of 
control  as  in  a  more  developed,  interdependent  in- 
dustrial economy. 

When  analyzing  China's  needs  for  telecommunica- 
tion facilities,  it  is  also  important  to  bear  in  mind 
that  the  PRC  employs  a  wide  range  of  techniques 
that  do  not  require  modern  equipment.  Nearly  all 
Chinese  citizens  are  organized  by  occupation,  by 
residential  area,  and  by  age  and  sex  into  one  or 
more  mass  organizations,  (Women's  Associations, 
Poor  and  Lower  Middle  Peasant  Associations,  Labor 


Unions)  that  serve  as  important  transmission  belts 
for  information  from  the  leaders  to  the  people  and 
vice  versa.  Regular  study  sessions,  mutual  criticism 
meetings,  and  discussion  of  plans  allow  Chinese 
leaders  to  communicate  with  the  masses  through  face 
to  face  meetings.  Units  often  write  letters  or  send 
personnel  to  other  geographic  areas  to  learn  from 
their  experiences,  to  advise  supplying  enterprises 
about  the  needs  of  the  procuring  unit,  and  even 
to  criticize  the  failures  of  other  units. 

It  also  appears  that  economic  enterprises  have 
some  discretion  as  to  output  decisions  and  distribu- 
tion of  output.  For  example,  one  of  the  unique 
features  of  China's  economic  system  is  nationwide 
or  regionwide  "commodity  meetings"  that  bring 
supplier  and  user  enterprises  together  to  arrange 
the  details  of  trade  in  certain  commodities.  Many 
decisions  need  not  be  initiated  or  approved  by  central 
authorities,  thus  reducing  the  need  for  rapid  telecom- 
munication media  capable  of  handling  high  traffic 
loads.  As  China  becomes  more  highly  industrialized 
and  as  a  larger  and  larger  share  of  the  rural  econ- 
omy is  collectivized  and  nationalized,  the  need  for 
a  greater  flow  of  information  will  increase.  Our 
knowledge  about  Chinese  socio-economic  organiza- 
tion, however,  is  too  meager  to  attempt  to  forecast 
whether  the  lack  of  communications  facilities  will  be 
a  major  bottleneck  to  achieving  national  goals  in  the 
next  decade  or  two. 

As  the  previous  section  implies,  the  need  for 
teleommunication  is  related  not  only  to  the  level 
of  economic  development  but  also  to  the  chief  char- 
acteristics of  a  country's  social  organization.  There- 
fore, it  is  useful  to  briefly  discuss  China's  social 
organization  with  a  view  toward  its  future  de- 
velopment. 

Political  Units. — China  is  divided  into  29  prov- 
inces and  major  cities.  The  average  province  has 
approximately  30  million  people  and  is  larger  than 
most  countries  in  the  world.  Although  they  share 
much  of  the  same  political  and  cultural  tradition. 
Chinese  provinces  differ  substantially  among  them- 
selves in  terms  of  language  and  geography.  Each 
provincial  capital  is  the  center  of  a  telecommunica- 
tions network  that  includes  newspapers,  radios, 
and  television  stations.  An  important  function  of 
the  system  is  to  relay  national  news  and  editorials. 
However,  each  province  has  a  sufficient  political, 
cultural,  and  economic  identity  to  necessitate  in- 
dependent   programming. 

Rural  Organization. — China  has  more  than  900 
million  people;  about  80rr  of  the  people  live  in 
rural  areas.  For  purposes  of  the  telecommunica- 
tions network,  the  two  important  organizational  units 
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in  the  countryside  are  the  county  (hsien)  and  the 
commune   (Rural  People's  Commune). 

The  county  is  one  of  the  most  stable  organiza- 
tional units  in  China.  There  are  now  about  2,000 
counties,  approximately  the  same  number  as  in  the 
1930's.  Each  county  has  an  average  population  of 
400,000  and  usually  contains  one  small  city  and  a 
number  of  marketing  centers  for  agricultural  prod- 
ucts. For  the  last  decade,  China  has  emphasized 
small-scale  rural  industrialization  with  the  result 
that  these  small  cities  have  grown  very  rapidly. 
The  small-scale  enterprises  generally  do  not  employ 
up-to-date  technology,  but  neither  are  they  extremely 
small  or  primitive. 

These  factories  are  considered  "state  owned,"  as 
opposed  to  smaller  enterprises  owned  and  managed 
by  the  communes.  Some  degree  of  coordination, 
therefore,  is  required  between  these  enterprises  and 
the  national  plan.  When  successful,  the  enterprises 
grow  and  then  generally  are  put  under  the  control 
of  provincial  and  state  planners.  If  the  stress  on 
rural  industrialization  continues,  greater  and  greater 
amounts  of  coordination  will  be  required  between 
these  enterprises  and  the  national  plan. 

The  county  plays  a  key  role  in  the  provision  of 
various  kinds  of  public  services.  While  communes 
often  have  full  time  officials  concerned  with  militia, 
public  security,  the  operation  of  elementary  schools, 
medical  clinics,  tax  collection,  and  so  on,  their  coun- 
terparts at  the  county  level  are  more  specialized, 
more  highly  qualified,  and  are  employed  by  the 
local  government,  as  opposed  to  being  partly  owned 
and  managed  by  the  people  themselves  through  the 
collectively  owned  institution  of  the  People's  Com- 
mune. Chinese  policy  remains  committed  to  mini- 
mizing the  further  growth  of  major  metropolitan 
areas.  It  is  expected,  however,  that  the  goal  of  rural 
industrialization  and  a  greater  degree  of  control 
over  local  activities  will  force  a  continued  rapid 
expansion  of  these  small  towns,  previously  lacking 
in  modern  facilities,  into  small-  to  medium-size  cities 
with  rapidly  improving  transportation  and  communi- 
cation facilities.  Such  centers  would  serve  as  con- 
necting points  between  the  national  integrated  sys- 
tems and  the  25  or  more  communes  in  each  county. 

The  commune  is  the  basic  level  organizational 
unit  for  most  rural  activities.  It  is  collectively  owned 
(not  owned  by  the  State  or  by  "all  the  people")  by 
the  15,000  or  so  people  who  occupy  the  average 
commune.  The  commune  is  subdivided  into  brigades 
averaging  1,000  to  1,500  people,  and  teams  with 
roughly  30  households  or  150  people  each.  Eco- 
nomic and  social  activities  are  managed  at  each  level, 
depending  on  the  complexity  of  the  undertaking. 


Most  agricultural  activities  involving  the  raising 
of  grain  and  such  commercial  crops  as  cotton,  are 
managed  by  the  teams.  In  managing  agricultural 
activities,  teams  must  follow  state  plans,  as  imple- 
mented by  the  commune,  but  they  have  the  ability 
to  influence  these  requirements  during  the  planning 
process.  The  commune  also  has  some  discretion  in 
exercising  its  own  judgement  depending  on  local 
conditions.  Such  specialized  agricultural  activities 
as  hog  and  fish  raising  and  most  industrial  activities 
such  as  agricultural  processing  and  brickmaking  are 
done  in  units  managed  by  the  brigade  and  by  the 
communes.  Increasingly  important  are  the  provisions 
of  collective  education,  health,  and  cultural  activities. 

The  communes  and  the  rural  sector  in  general 
have  benefitted  significantly  in  the  last  decade  from 
an  increased  investment  priority.  As  a  result,  the 
rural  areas  have  been  increasingly  integrated  into 
the  economic  and  political  life  of  the  country.  This 
has  been  made  possible  by  improving  transportation 
and  communication  as  well  as  by  improving  the 
educational  system  and  many  other  aspects  of  so- 
ciety. These  improvements  in  turn  were  predicated 
on  the  growing  industrialization  of  rural  China  and 
were  made  necessary  by  the  fact  that  increasingly 
complex  activities  were  being  undertaken  by  larger 
collective  bodies. 

Most  likely  these  same  trends  will  continue  in  the 
future,  although  an  accurate  forecast  as  to  China's 
relative  emphasis  on  urban  versus  rural  industrializa- 
tion is  impossible  to  make.  Thus,  the  2,000  or  so 
county  centers  increasingly  will  need  modern  tele- 
communication facilities  not  only  because  they  are 
rapidly  growing  and  modernizing  cities  themselves 
but  because  they  represent  the  last  link  in  the  chain 
of  information  processing  and  decisionmaking  in 
the  purely  administrative  channel.  Below  them  lie 
the  communes  which  must  be  monitored  by  county 
authorities  to  implement  all  aspects  of  rural  social, 
political,  and  economic  life.  Presumably,  county 
level  officials  need  multiple  telecommunication  chan- 
nels both  for  oral  and  written  transmission  to  their 
superiors  and  to  the  communes  assigned  to  their 
control.  Their  need  to  transmit  similar  communica- 
tions to  a  number  of  subordinate  units  also  has 
highlighted  the  usefulness  of  the  telephone  "con- 
ference call"  where  plans  can  be  discussed  briefly 
without  calling  leaders  away  from  their  locality. 

The  same  theme  applies  to  the  people's  com- 
munes. They  are  large  in  size  (3,000  households 
with  about  15,000  people)  and  geographically  dis- 
perse— with  perhaps  100  or  so  natural  villages 
inhabiting  roughly  25  to  40  square  miles.  Although 
most    communes    are    accessible   by    paved   roads, 
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the  road  system  within  a  commune  often  is  limited 
to  paths  that  are  inaccessible  to  cars  and  trucks. 
This  presents  problems  for  commune  leaders  who 
are  under  great  pressure  to  gather  information,  im- 
plement state  sowing  plans,  achieve  wide  distribution 
of  producer  and  consumer  goods,  and  prevent  illegal 
activities,  such  as  black  marketeering.  These  prob- 
lems are  further  magnified  by  the  increasing  com- 
plexity and  interdependence  of  intra-communc  activ- 
ities. Large  investment  projects  require  mobilizing 
resources  from  all  the  commune's  constituent  ele- 
ments. The  larger  size  of  industrial  enterprises  run 
by  the  commune  requires  increasing  coordination 
within  the  commune.  More  complex  social  organiza- 
tions (hospitals  and  schools)  also  may  significantly 
increase  the  demand  for  intra-commune  communi- 
cations. As  already  mentioned,  China's  more  primi- 
tive communication  facilities  may  lessen  the  need 
to  assign  a  very  high  priority  to  intra-commune  com- 
munications. Nevertheless,  some  improvement  of 
these  basic  facilities  can  be  expected. 

Urban  Organization. — China's  urban  areas  al- 
ready are  relatively  well  endowed  with  telecommuni- 
cations facilities.  With  the  exception  of  radios,  all 
other  telecommunications  services  are  provided  for 
collective  use  (television)  or  are  for  hire  (pay 
phones  and  telegraph).  While  this  will  continue  to 
be  the  policy  for  the  immediate  future,  there  is  still 
a  substantial  potential  growth  since  most  collective 
organizations  of  one  kind  or  another  are  likely 
candidates  for  television  sets  and  telephones.  A  sub- 
stantially increased  use  of  telegraph  and  facsimile 
to  relay  information  long  distances  also  is  likely. 

Although  only  about  15%  of  China's  population 
lives  in  urban  areas,  the  potential  demand  for  tele- 
communications equipment  for  collective  use  is  still 
large  in  relation  to  China's  present  capabilities.  By 
conservative  estimates,  there  are  50,000  large  and 
medium-size  industrial  enterprises,  1  to  2  million 
residential  based  social  organizations  ("street  com- 
mittees"), plus  numerous  social  and  administrative 
units  (hospitals  and  public  security  offices).  Many 
organizations  now  do  not  have  telephones  or  tele- 
visions; those  that  do  must  put  restrictions  on  their 
use. 

At  the  present  time,  telecommunications  require- 
ments must  also  be  substantial  in  the  rapidly  grow- 
ing medium-size  cities.  These  cities,  like  the  fore- 
mentioned  county  centers,  have  been  the  preferred 
site  of  industrial  development,  compared  to  cities 
like  Shanghai  which  Chinese  leaders  consider  already 
over  developed.  This  policy  in  some  cases  has  trans- 
formed small  communities  into  booming  industrial 
cities.   Such   a   rapid   development   necessitates   the 


development  of  a  telecommunications  system  from 
"the   ground    up." 

The  Present  Telecommunications 
Network 

Communications  Trunk  Systems. — Prior  to  the 
early  1970's,  long  distance  communication  in  China 
primarily  utilized  high  frequency  point-to-point  radio 
transmission  and  a  network  of  4  million  kilometers 
of  long  distance  open  wire  telephone  lines.  Low 
capacity  (12  and  24  channel)  microwave  radio 
relay  systems  manufactured  in  East  Europe  and  the 
Soviet  Union  supplemented  these  transmission  sys- 
tems between  major  cities.  Nearly  two  decades  ago 
(1958)  the  inadequacies  of  this  system  were  appar- 
ent to  Chinese  leaders.  An  ambitious  plan  was  an- 
nounced to  lay  underground  coaxial  cable  along 
principal  long  distance  routes,  establish  a  microwave 
radio  relay  network,  install  semiautomatic  and  auto- 
matic telephone-telegraph  facilities  at  key  centers, 
and  increase  the  number  and  power  of  point-to-point 
radio  facilities.  The  plan  was  aborted  because  of  the 
economic  difficulties  in  the  early  1960's  that  necessi- 
tated a  massive  retreat  from  ambitious  industrial 
plans. 

The  existing  transmission  systems  have  been  cou- 
pled with  3  and  12  channel  carrier  multiplex  systems 
that  provide  a  total  of  16  voice  channels,  including 
baseband,  on  one  wire  pair.  Telegraph  multiplexing 
equipment  also  is  manufactured  that  obtains  16 
telegraph  channels  on  a  single  voice  grade  circuit. 
Most  of  the  equipment  employs  the  technique  of 
frequency  division  multiplexing.  The  most  often 
referenced  equipment  has  been  the  ZB  312  series, 
produced  in  China  since  the  mid-1960's.  China  an- 
nounced trial  manufacture  of  a  60-channel  fre- 
quency division  multiplex  supergroup  equipment 
in  1959,  but  serial  production  apparently  was  not 
begun  until  1971.  In  recent  years.  China  has  exhib- 
ited this  equipment  at  their  Canton  Export  Fair, 
but  since  few  sales  have  resulted,  it  appears  that 
the  primary  reason  for  exhibiting  is  to  impress 
foreigners  and  Chinese  citizens  with  the  technical 
ability   of   Chinese   industry. 

The  12-channel  equipment  is  designed  for  use 
over  open  wire  lines  using  copper  wire,  with  a  maxi- 
mum distance  between  terminals  of  1 .200  kilometers. 
The  60-channel  system  is  suitable  for  HEQ2-252 
balanced  multiconductor  cables.  It  has  a  maximum 
length  of  1,500  kilometers  with  unattended  repeaters 
(such  as  those  deserbied  in  the  appendix)  spaced 
every  1  3  kilometers.  Both  1  2-  and  60-channd  equip- 
ment can  be  configured  or  "stacked"  so  as  to  obtain 
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many  more  channels  from  a  trunk  line.  The  tech- 
nical specifications  describe  using  the  60-channel 
equipment  with  two  4  by  4  cables  and  obtaining  a 
total  of  480  channels.  The  literature  also  emphasizes 
the  ability  of  both  systems  to  handle  telegraph  and 
facsimile  transmission.  Detailed  technical  specifica- 
tion for  these  systems  are  presented  in  the  ap- 
pendix. Also  included  in  the  appendix  are  the  speci- 
fications for  the  ZH  363-1  unattended  repeater  which 
is  designed  for  use  with  the  60-channel  balanced 
cable  carrier  system. 

The  most  important  and  far-reaching  develop- 
ment in  China's  telecommunications  in  recent  years 
is  the  partial  completion  of  two  nationwide  multi- 
channel, modern  communications  trunk  line  systems. 
These  two  systems,  one  a  microwave  radio  relay 
system  and  the  other  a  coaxial  cable  network,  were 
begun  in  the  late  1960's  or  early  1970's.  It  should 
be  emphasized  that  neither  system  is  yet  fully  de- 
ployed in  a  geographical  sense.  More  importantly, 
the  completed  sections  so  far  have  not  been  fully 
utilized,  probably  because  of  the  lack  of  modern 
multiplexing,  modulation,  and  telephone  switching 
equipment. 

The  microwave  communication  trunk  lines  already 
link  Peking  with  more  than  20  provinces,  according 
to  Chinese  reports.  Many  provinces  for  the  past 
several  years  reported  using  this  network  to  relay 
television  programs  originating  in  Peking.  Transmis- 
sion of  telephone,  telegraph,  and  facsimile  communi- 
cation also  have  been  officially  reported.  However, 
with  the  exception  of  facsimile  transmission,  there  is 
little  evidence  that  suggests  regular,  large-scale  use 
of  this  system  for  telephone  and  telegraph  traffic.  It 
seems  likely  that  such  transmissions  are  still  in  the 
experimental  stages. 

The  microwave  system  presumably  has  the  nor- 
mal capacity  of  five  RF  trunks  with  up  to  960  chan- 
nels per  RF  trunk.  The  network  now  extends  more 
than  13,000  kilometers  and  incorporates  more  than 
260  repeater  and  terminal  stations.  The  system  has 
been  equipped  with  signaling  equipment  capable  of 
delivering  960  telephone  channels  per  RF  trunk 
in  high  usage  and  600  telephone  channels  per  trunk 
in  low-density  areas.  The  960  channel  signaling  sys- 
tem is  transistorized  while  the  600  channel  system 
utilizes  electronic  tube  microwave  signaling  tech- 
nology. The  official  claim  is  that  the  system  was 
"all  designed,  made  and  installed  by  our  own 
efforts."  There  is  no  reason  to  doubt  that  claim 
since  there  have  been  no  reports  of  major  contracts 
for  a  substantial  western  participation  in  the  micro- 
wave program. 

An  1,800  channel  coaxial  cable  trunk  line  that 


extends  1,700  kilometers  is  the  second  major  new 
system  and  will  eventually  team  with  the  microwave 
system  as  a  component  of  China's  integrated  long 
distance  communication  network.  So  far  it  has  been 
deployed  only  in  eight  provinces  connecting  five 
major  cities — Peking,  Tientsin,  Tsinan,  Shanghai, 
and  Hangchow.  It  is  expected  that  it  will  eventually 
be  extended  to  most  of  China's  large  cities  in  the 
Northeast  and  Southern  provinces.  An  extension  of 
the  microwave  network  or  a  domestic  satellite  pro- 
gram probably  will  be  utilized  to  link  the  sparsely 
populated  and  geographically  remote  areas  of  North 
and  West  China  to  the  modern  communication  net- 
work. 

In  announcing  the  introduction  of  the  first  legs 
of  the  coaxial  cable  trunk  line,  the  emphasis  was 
put  on  its  future  capability  of  "handling  a  huge 
traffic  load."  Telephone  subscribers  in  any  city 
enroute  are  promised  that  they  will  be  able  to  "dial 
directly  the  number  of  anyone  in  these  cities"  and 
be  put  through  within  10  seconds.  Express  telegrams 
and  facsimile  and  coded  communications  also  will 
be  carried  by  the  coaxial  trunk  line.  Also  emphasized 
was  the  fact  that  it  is  "rigid  and  has  high  com- 
munication security." 

Like  the  microwave  system,  the  official  announce- 
ment emphasized  that  the  new  system  was  "tech- 
nically sophisticated"  and  "designed,  manufactured 
and  installed  by  Chinese  workers."  Again,  the  lack 
of  reports  about  foreign  involvement  in  such  a  large 
project  tends  to  confirm  the  Chinese  claim,  although 
it  would  not  be  unusual  if  the  Chinese  imported  key 
pieces  of  equipment  for  installation  and  for  use 
as  prototypes. 

Except  for  relaying  television  and  direct  dial  tele- 
phone service  between  Peking  and  Tientsin,  little 
information  has  been  released  as  to  the  level  of 
operation  of  the  coaxial  cable  or  microwave  trunk 
systems.  Foreign  visitors  to  China  make  very  little 
use  of  domestic  long  distance  communication  facil- 
ities, but  the  available  information  indicates  little 
improvement  in  recent  years  either  in  completing 
calls  or  in  making  oneself  understood.  Thus,  it  is 
likely  that  most  civilian  long  distance  communica- 
tions, with  the  exception  of  television  and  facsimile, 
are  still  carried  on  open  wire  lines. 

Some  telephone  and  telegraph  communications  is 
carried  on  the  microwave  system.  For  example,  Sian 
in  Shensi  Province  (about  600  miles  from  Peking) 
reported  that  it  had  the  ability  to  transmit  tele- 
phone as  well  as  television  and  facsimile  on  the 
microwave  circuit.  It  is  impossible  to  say  what  modu- 
lation and  multiplexing  equipment  the  Chinese  are 
using.  It  is  unlikely  that  they  have  either  the  tech- 
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nology  or  the  equipment  to  economically  use  more 
than  a  small  percent  of  the  transmitting  capacity. 
Stacking  of  the  previously  described  60-channel 
equipment  would  be  difficult  for  economic  and  tech- 
nical reasons. 

In  their  technical  publications  and  in  discussions 
with  Western  scientists,  the  Chinese  also  have  dem- 
onstrated interest  and  competence  in  more  advanced 
telecommunication  technologies.  A  1964  article  on 
tropospheric  scatter  theory  reflected  knowledge 
equivalent  to  the  state  of  the  art  in  the  United 
States  at  the  time.  The  Chinese  also  have  shown  an 
interest  in  low-capacity  pulse  code  modulation 
(PCM).  Because  China  is  in  the  early  stage  of  de- 
ploying wideband  communication  systems,  24-chan- 
nel  PCM  would  reduce  the  cost  of  installing  short- 
haul  toll  circuits  or  in  adding  local  junction  cable 
or  conduits  in  large  cities. 

Chinese  publications  also  reveal  that  they  are 
studying  the  economics  and  technology  of  a  domestic 
satellite  communications  network.  Such  a  system 
could  be  particularly  economical  in  remote  areas 
of  China  with  extremely  difficult  terrain,  since  it 
would  reduce  the  need  for  expensive  microwave  and 
coaxial  cable  installation  and  backhaul  equipment. 
China  has  continued  to  actively  seek  equipment  for 
use  in  ground  stations  and  it  now  has  several  years 
experience  in  operating  its  four  foreign  purchased 
ground  satellite  stations. 

Finally,  laser  and  millimeter  wave-guide  research 
is  underway  in  China  and  Chinese  texts  indicate  that 
part  of  the  motivation  for  this  research  is  for  even- 
tual use  in  telecommunications. 

International  Communications. — China's  interna- 
tional communication  capability  has  been  upgraded 
dramatically  since  the  early  1970's.  Before  that  time, 
China's  diplomatic  isolation  and  small  levels  of 
foreign  trade  did  not  require  high-capacity  telecom- 
munications. High  frequency  point-to-point  radio  and 
open  wireline  handled  most  of  China's  international 
traffic;  the  remainder  was  carried  by  multiconductor 
cable  or  low-capacity  microwave  radio  relay.  Fac- 
simile and  telex  service  were  available  only  on  a 
few  routes  and  there  were  no  television  relay  facili- 
ties. None  of  the  international  wireline  circuits  was 
capable  of  providing  more  than  2-way  voice  channels 
on  a  single  wire  pair;  the  majority  were  equipped  with 
a  single  channel  voice  carrier  that  allows  submulti- 
plexers  for  telegraph.  The  highest  capacity  inter- 
national link  was  a  12-channcl  microwave  radio 
relay  system  between  Canton  and  Hong  Kong  that 
was  installed  in  the  early  1930's. 

In  recent  years,  China  has  more   than  doubled 


the  number  of  countries  with  which  it  has  diplomatic 
relations,  and  has  become  an  active  participant  in 
such  international  organizations  as  the  United  Na- 
ions  World  Health  Organization  and  the  Interna- 
tional Telecommunication  Union.  China  used  In- 
telsat facilities  on  a  commercial  basis  preceding  its 
membership  in  September  1976.  China's  increasing 
diplomatic  relationships  have  been  accompanied  by 
numerous  cultural,  scientific,  and  commercial  con- 
tacts. In  conducting  its  foreign  trade,  for  example, 
the  role  of  the  semiannual  Canton  Trade  Fair  has 
ben  diminished  in  relation  to  numerous  trade  exhibits 
in  China  and  abroad,  trade  missions  to  foreign  coun- 
tries, and  business  discussions  throughout  the  year  in 
Peking,  Shanghai,  and  other  Chinese  cities. 

To  facilitate  the  expansion  of  international  con- 
tacts, China's  international  communication  capabili- 
ties have  been  radically  upgraded.  Since  1972,  China 
has  purchased  four  earth  satellite  stations.  At  least 
three  stations  are  now  in  service  (two  in  Peking;  one 
in  Shanghai).  Through  these  stations,  China's  tele- 
communication network  is  linked  both  to  the  Intelsat 
Pacific  and  Indian  Ocean  satellites.  Since  their  in- 
stallation, the  Chinese  have  continuously  purchased 
additional  equipment  for  the  three  stations  now  in 
operation.  The  stations  are  providing  many  high- 
quality  voice  circuits  worldwide.  In  addition  to  tele- 
phone communications,  the  Chinese  use  the  facilities 
for  television,  telex,  and  cable. 

Two  coaxial  cable  installations  complete  China's 
recent  program  to  modernize  international  com- 
munications. The  first,  a  buried  1 80-kilometer  co- 
axial cable  line  between  Hong  Kong  and  Canton 
has  been  in  operation  since  early  1974.  This  system 
provides  300  high  quality  2-way  telephone  channels 
suitable  for  transmission  of  telegraph,  telex,  data, 
facsimile,  and  voice  communications.  Initial  ca- 
pacity of  the  system  is  60  voice  channels,  but  it  can 
be  increased  as  needed  to  300  channels  in  the  future. 
Reports  from  businessmen  at  the  Canton  fair  already 
have  enthusiastically  noted  the  improvement  in  their 
communications  with  and  through  Hong  Kong.  A 
second  coaxial  cable  with  similar  capabilities  is 
under  construction  between  Japan  and  the  Shanghai 
vicinity.  These  cables  provide  China  access  to  the 
large  number  of  high  quality  trans-Pacific  communi- 
cations facilities. 

China  appears  to  be  relatively  well  endowed  with 
basic  international  communication  facilities  at  this 
time.  Few  countries  need  more  than  two  or  three 
earth  satellite  stations  (India  just  installed  it<  sec- 
ond). Even  though  experts  have  predicted  a  jump 
from  35,000  international  telephone  messages  in 
1973  to  775.000  by    1980,  China's  present  cquip- 
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ment  should  be  adequate  to  handle  the  load.  The 
most  important  bottleneck  in  international  commu- 
nications is  inadequate  backhaul  equipment  to  con- 
nect the  modern  high-capacity  international  equip- 
ment with  China's  much  less  developed  domestic 
communication  network. 

Radio. — The  integrated  radio  and  loudspeaker 
network  is  the  basic  means  in  China  for  disseminat- 
ing information,  news,  and  culture.  China  now  has 
more  than  150  radio  stations  whose  current  power 
output  probably  exceeds  5  megawatts.  The  most  im- 
portant station  for  both  domestic  and  international 
programs  is  the  Central  People's  Broadcasting  Sta- 
tion in  Peking.  This  station  uses  at  least  25  short- 
wave transmitters  and  about  35  medium-wave 
transmitters  for  domestic  service.  With  the  exception 
of  two  frequency  modulation  (FM)  stations  in 
Peking  and  two  in  Shanghai,  all  stations  employ  the 
technique  of  amplitude  modulation  (AM).  Nor- 
mally, a  radio  station  in  the  provincial  capital  re- 
broadcasts  central  broadcasts  from  Radio  Peking 
as  well  as  originating  its  own  province's  programs. 

During  the  1950's,  a  number  of  radio  transmit- 
ters were  imported;  the  largest  was  a  300-kilowatt 
Russian  medium-wave  transmitter  used  by  Radio 
Peking.  By  1957,  a  120-kilowatt  transmitter  was  pro- 
duced by  the  Peking  Broadcasting  Equipment  Fac- 
tory. Recently,  China  publicly  announced  that  Pe- 
king industry  is  capable  of  producing  "whole  sets  of 
high-power  transmitters  for  radio  stations."  More 
detailed  descriptions  of  the  equipment,  however, 
were  not  made  available.  Judging  by  the  Chinese 
press,  recent  emphasis  has  been  on  greatly  re- 
ducing costs  and  increasing  the  mobility  of  radio 
relay  equipment.  One  report  stated  that  "Chinese 
technicians  and  peasants  have  succeeded  in  produc- 
ing a  radio  amplifier  that  does  not  need  a  trans- 
former ...  the  new  amplifier  weighs  only  1/10  of 
old  models  with  transformers,  has  less  value,  trans- 
mits long  and  clear  signals  and  is  90%  cheaper  to 
produce." 

Radio  production  has  soared  since  the  Cultural 
Revolution  and  is  now  roughly  12  million  units  per 
year  compared  to  1  million  units  per  year  for  the 
decade  of  the  1960's.  China  now  has  about  50  radios 
per  1,000  people  (or  about  1  in  every  fourth  house- 
hold). This  compares  with  roughly  200  radios  per 
1,000  people  in  India  and  the  Soviet  Union. 

Radios  are  produced  in  150  factories  distributed 
throughout  China's  29  provinces.  Even  the  relatively 
underdeveloped  coastal  province  of  Fukien  produces 
over  20  different  models.  These  include  miniature 
models  and  sets  with  6  tubes  and  2  bands,  10  tubes 


and  5  bands,  and  7  tubes  and  3  bands.  Transistorized 
models  now  account  for  95%  of  total  radio  set  out- 
put. In  1973,  one,  two,  and  three  band  models  were 
available  that  utilized  four,  five,  six,  seven,  and 
eight  transistors.  Following  price  reductions  of  10 
to  40%  in  1973,  Chinese  radios  retailed  for  be- 
tween 10  and  50  U.S.  dollars.  The  average  per- 
capita  gross  national  product  in  China  in  1975  was 
$320  and  the  average  urban  monthly  wage  was  about 
$25.  Clearly,  radios  must  be  considered  luxury 
goods,  but  they  are  now  coming  within  the  reach  of 
the  average  citizen  who  may  not  be  able  to  use 
money  income  on  such  rationed  necessities  as  hous- 
ing, food,  and  clothing,  anyway. 

Like  the  Soviet  Union,  the  Chinese  have  com- 
prehensively deployed  a  system  of  wired  broadcast 
loudspeakers.  Following  a  period  of  rapid  expan- 
sion in  the  past  few  years,  the  system  now  extends 
to  more  than  two-thirds  of  all  rural  households,  and 
in  some  provinces  almost  all  of  the  rural  house- 
holds have  speakers.  As  in  the  Soviet  Union,  it  is 
expected  that  the  wired  broadcast  system  will  con- 
tinue to  be  utilized  despite  the  increasing  availability 
of  radios,  because  it  provides  the  most  inexpensive 
decentralized  way  for  Chinese  officials  at  all  levels 
to  communicate  with  the  masses. 

The  wired  broadcast  or  radio  diffusion  system 
basically  consists  of  county  level  broadcast  stations 
that  pick  up  national  and  provincial  radio  broadcasts 
and  relay  them  to  the  communes  over  a  wired  sys- 
tem. At  the  commune  level  there  generally  is  an 
amplifying  station  that  also  has  equipment  that 
allows  commune  officials  to  make  announcements 
concerning  local  conditions.  Several  years  ago,  most 
loudspeakers  were  installed  in  villages  for  collective 
use,  but  the  system  is  now  expanding  rapidly  toward 
providing  a  loudspeaker  in  each  household.  In  gen- 
eral, tar-coated  iron  wire  is  used  between  commune 
amplifying  stations  and  households.  Such  transmis- 
sion lines  are  capable  of  handling  only  one-way 
communications  and  could  not  also  service  a  tele- 
phone system. 

The  radio  broadcasts  from  the  county  to  the 
commune  amplifying  stations  normally  are  trans- 
mitted on  telephone  lines,  but  also  have  been  car- 
ried on  electric  power  transmission  lines.  Because  of 
poor  quality  telephone  wire  and  the  lack  of  multi- 
plexing equipment,  radio  broadcasts  and  telephone 
service  interfere  with  each  other.  In  some  areas, 
telephone  operators  refused  to  allow  radio  broad- 
casts to  be  transmitted;  in  other  places,  the  problem 
was  resolved  by  restricting  radio  broadcasting  to 
certain  hours.  Because  of  the  rapid  expansion  of 
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both  the  rural  telephone  and  wired  broadcast  net- 
work since  the  late  1960's,  the  Chinese  recently  have 
been  introducing  the  "carrier  broadcasting  system" 
to  allow  simultaneous  transmission  of  telephone  and 
radio  communication  between  the  county  and  the 
communes.  Since  essentially  all  communes  are  con- 
nected by  telephone  to  the  county  level,  the  "carrier 
broadcasting  system"  involves  only  the  addition  of 
low  capacity  (single  channel)  multiplexing  equip- 
ment. According  to  one  article  written  as  early  as 
1970,  the  cost  of  the  "carrier  broadcasting  system" 
[i.e.  additionally  multiplexing  equipment]  was  in- 
significant (roughly  US$30,000)  compared  with  the 
cost  of  installing  special  line  for  the  broadcast  sys- 
tem alone  (estimated  at  US$1  million). 

Telegraph  and  Facsimile. — The  complex  nature 
of  the  Chinese  language  has  limited  the  use  of 
telegraphic  communications.  In  recent  years,  how- 
ever, a  number  of  improvements  have  been  intro- 
duced that  allow  Chinese  characters  to  be  mechan- 
ically decoded  into  a  4-digit  numerical  code.  One 
machine,  an  electrostatic  telegraph  printer,  is 
equipped  with  a  memory  storage  device  and  is  able 
to  convert  a  4-digit  telegraphic  code  punched  tape 
directly  into  Chinese  character  text.  The  machine 
operates  at  a  speed  of  1,500  characters  a  minute,  75 
times  the  speed  of  manual  decoding.  In  1974,  the 
Chinese  also  announced  the  production  of  a  new 
electronic  telegraph  relaying  machine. 

For  the  most  part,  however,  Chinese  telegraph 
equipment  was  imported  from  West  and  East  Ger- 
many in  the  1950's  or  is  adapted  from  that  equip- 
ment. The  specifications  for  one  such  Chinese  man- 
ufactured teleprinter  (BD  055)  are  given  in  the 
appendix. 

In  recent  years,  China's  greater  transmission  capa- 
bilities have  led  to  increased  interest  in  facsimile 
equipment.  Facsimile  equipment,  of  course,  does  not 
require  translation  into  a  numerical  code  and  it  also 
avoids  the  problem  of  the  difficulties  in  communica- 
tion for  two  speakers  of  different  Chinese  dialects. 
An  important  function  of  local  newspapers,  maga- 
zines and  other  forms  of  communication  is  verbatum 
transmission  of  articles,  laws,  and  edicts,  that  appear 
in  central  publications.  Modern,  rapid  facsimile 
equipment  should  be  useful  in  accomplishing  that, 
as  well  as  to  transmit  economic  and  commercial  in- 
formation from  one  unit  to  others. 

In  1969,  a  (12-channel)  facsimile  machine  (The 
Tung  Fang  Hung  No.  1 )  capable  of  transmitting  a 
complete  page  of  newsprint  in  24  minutes  was  trial 
produced.  In  1972,  the  Chinese  announced  develop- 
ment of  the  (60-channel)  Tung  Fang  Hung  Model 


No.  2,  capable  of  transmitting  a  full  page  of  news- 
print in  3.7  minutes.  Facsimile  equipment  is  one  area 
where  the  Chinese  have  depended  on  foreign  equip- 
ment to  a  substantial  extent.  In  1974,  two  Japanese 
firms  sold  two  facsimile  transmission  systems — one 
using  laser  technology  that  was  designed  for  trans- 
mitting newspapers  nationwide. 

It  would  probably  be  prohibitively  expensive  to 
use  the  above  system  for  individual  subscriber  com- 
munication. However,  in  early  1977  a  new,  lower 
capacity,  slower,  one-channel  system  was  tried  out 
for  the  first  time.  The  system  links  the  county  seat 
and  the  communes  within  the  country.  The  results 
apparently  were  successful  and  the  report  claimed 
that  the  new  system  would  correct  past  errors  when 
telegrams  were  relayed  by  phone  or  code.  The  equip- 
ment takes  only  6  minutes  to  transmit  a  document 
the  size  of  a  sixteenmo.  There  were  no  indications  as 
to  how  rapidly  similar  systems  might  be  installed  in 
China's  2,000  counties. 

Telephones. — Available  information  from  China 
does  not  permit  a  very  accurate  description  of  the 
national  telephone  network  beyond  the  general  con- 
clusion that  telephone  service  to  individuals  (ex- 
cluding high  government  officials)  is  nonexistent, 
and  that  the  great  majority  of  the  basic  level  eco- 
nomic and  social  units  either  do  not  have  telephones 
or  have  only  minimal  service.  In  addition  to  the 
small  number  of  telephones,  the  quality  of  long  dis- 
tance domestic  telephone  operation  usually  is  poor. 
In  the  coming  decades,  China  will  almost  certainly 
move  to  upgrade  both  the  quantity  and  quality  of 
telephone  service.  But  it  is  impossible  to  estimate  the 
comprehensiveness  or  the  speed  of  implementation 
for  the  modernization  of  China's  telephone  network. 

The  number  of  civilian  telephones  in  China  prob- 
ably is  in  the  low  millions,  although  all  estimates 
are  based  on  vague  and  unreliable  information  that 
is  at  least  2  years  old.  In  a  comprehensive  paper  on 
"China's  Domestic  and  International  Communica- 
tions," prepared  for  the  Joint  Economic  Committee, 
Jack  Craig  estimates  that  China  has  1  million  tele- 
phone outlets.  One  visitor  to  China  in  1973  relates 
that  "I  received  a  vague  answer  'between  5  and  10 
million'  when  I  asked  how  many  telephones  there 
were  in  China."  It  is  impossible  to  resolve  this  large 
discrepancy,  but  current  evidence  '  points  to  I  num- 

*  In  the  urban  areas,  there  ha\e  been  estimates  for  the  number  of 
telephones  in  Peking,  170.000  to  200,000;  Canton.  ''0.000.  and  Sian. 
1.000.  On  a  per  capita  basis,  this  implies  rough)]  20,000  telephones 
per  1  million  urban  inhabitants.  This  weim  is  biased  i  • 
because  Peking's  telephone  system  is  considct.iblv  mn  comprehen- 
sive than  au>  other.  On  the  other  hand,  no  estimate  is  vmMMl 
Shanghai,  which  also  is  above  average.  The  average  given  here  vWn 
include   the    verj    backward    cit\    of    Sian     In    addition,    all    of    these 
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ber  that  exceeds  Craig's  estimate  but  falls  far  short 
of  the  5  to  10  million  figure.  Aside  from  telephones 
for  use  in  government  offices,  commercial  enter- 
prises, and  social  units  such  as  schools  and  hospitals, 
individual  access  to  telephones  is  restricted  to  neigh- 
borhood locations  such  as  bus  ticket  sales  offices 
where  they  may  be  used  for  about  .04  Yuan  (2  U.S. 
cents)  for  local  calls.  Technical  specifications  for  one 
Chinese  telephone  appears  in  the  appendix. 

The  telephone  conference  call  is  used  widely  in 
China.  Central  policies  are  explained,  meetings  held, 
and  reports  compiled  from  lower  levels,  and  the 
officials  involved  need  not  leave  their  local  area. 
With  a  poor  transportation  network,  such  confer- 
ences result  in  considerable  savings  of  time  and  re- 
duce the  need  for  the  use  of  scarce  transport 
vehicles. 

Reports  of  conferences  usually  describe  calls  from 
provincial  officials  to  the  county  level  and  from 
county  officials  to  the  communes.  The  same  rationale 
appears  to  exist  within  the  commune  where  com- 
mune officials  need  to  discuss  matters  with  brigade 
and  team  leaders  without  calling  them  away  from 
their  production  assignments. 

Other  compelling  reasons  for  telephone  service  at 
this  basic  level  include  the  desire  to  quickly  report 
emergencies  such  as  illnesses  or  signs  of  national 
disasters  such  as  earthquakes.  Since  China's  press 
has  given  prominence  to  model  communes  where 
telephone  service  extends  down  to  the  team,  it  can 
be  concluded  that  such  extensive  telephone  service 
is  a  national  goal.  Unfortunately,  there  is  no  useful 
indication  as  to  how  quickly  China  may  be  able  to 
attain  this  objective. 

Similarly,  in  urban  areas  most  basic  level  enter- 
prises and  social  units  do  not  have  telephones.  The 
Chinese  stress  decentralization  and  make  effective 
use  of  direct  personal  contacts  as  a  substitute  for 
modern  communication.  In  the  future  however,  the 
interdependence  of  the  economy  will  increase  and 
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estimates  are  several  years  old  and  it  is  clear  that  the  urban  tele- 
phone system  has  expanded  in  those  years.  Even  if  the  average  of 
20,000  phones  per  1  million  urban  inhabitants  is  too  high  and 
should  be  halved,  there  would  be  1  to  2  million  telephones  for 
China's   urban   population    (roughly    150  million). 

In  the  rural  areas,  most  of  the  50,000  communes  have  telephone 
service.  Some,  although  only  a  very  few,  have  switchboards  with 
200  to  300  outlets.  In  some  cases,  production  teams  have  telephone 
service,  but  these  are  extremely  rare  exceptions.  Howver,  the  produc- 
tion brigade  has  begun  to  acquire  telephone  service  rapidly.  Per- 
centages are  available  for  brigades  with  telephone  service  in  the 
following  provinces:  Kwangtung,  100%;  Sinkiang,  70%;  Shensi, 
57%;  Hunan,  100%;  Heilungkiang,  95%;  and  Kansu,  52%.  These 
estimates  are  much  higher  than  the  impressions  of  many  visitors  to 
Chinese  communes.  However,  even  if  only  50%  of  brigades  have 
telephones,  the  total  number  of  phones  in  rural  areas  would  be  at 
least   300,000   and   could   easily   approach   500,000. 


the  need  for  industrial  coordination  will  expand.  As 
in  rural  areas,  there  will  be  an  expansion  of  tele- 
phones for  collective  use  by  citizens  for  personal 
and  emergency  purposes. 

It  is  impossible  to  make  a  reliable  estimate  for 
the  degree  and  speed  of  China's  efforts  to  modernize 
telephone  communications.  What  can  be  done  is  to 
point  out  that  the  preceding  analysis  suggests  that 
China's  eventual  goal  for  its  telephone  system  im- 
plies a  many-fold  expansion.5 

Telephone  switching  in  China  is  accomplished 
through  a  network  of  regional  branch  offices  located 
at  various  administrative  levels.  There  now  are 
about  3,000  local  and  toll  telephone  exchange  of- 
fices in  the  cities.  Some  years  ago,  Canton  and  other 
cities  were  known  to  have  10,000  line  step-by-step 
exchange  equipment.  One  expert  observer's  repeated 
requests  to  see  telephone  exchanges  in  Peking  finally 
resulted  in  a  visit  to  a  "2,000  line  'model'  cross 
bar  central  office  on  the  outskirts  of  Peking."  This 
visit  to  such  a  small  cross  bar  central  office  may 
indicate  that  the  Chinese  have  been  unable  or  un- 
willing to  develop  large  and  modern  telephone  ex- 
changes (crossbar  or  electronic  exchanges). 

Certainly  the  difficulty  that  residents  in  China 
have  in  placing  long  distance  calls,  the  poor  quality 
of  the  connection,  and  the  frequency  of  interruption 
indicates  that  large  modern  telephone  exchanges  are 
a  particularly  weak  link  in  Chinese  telecommunica- 
tions. 

Although  details  are  vague  and  as  yet  uncorrobo- 
rated by  qualified  observers,  the  Chinese  apparently 
have  begun  to  more  vigorously  upgrade  long  dis- 
tance telephone  communications.  In  northeast 
China  a  province  reported  that  it  put  a  "transis- 
torized long  distance  semiautomatic  relay  device" 
into  serial  production.  With  this  capability,  it  would 
be  possible  to  set  up  semiautomatic  telecommunica- 
tion service  throughout  the  province.  "Completely 
automatic"  switching  equipment  for  long  distance 
telephone  communication  was  put  into  operation  be- 
tween Peking  and  Tientsin  in  1969.  So  far,  these  are 
the  only  cities  that  can  claim  direct  dial  capabilities. 
The  switching  equipment  is  fitted  with  an  "auto- 
matic electronic  apparatus  that  is  up  to  world  stand- 
ards for  recording  the  phone  number  of  subscriber 


5  This  can  be  understood  best  by  focusing  on  the  rural  sector.  If 
each  brigade,  team,  bureaucratic  office,  industrial  enterprise,  and 
major  social  unit  had  one  telephone  each,  the  commune's  telephone 
network  would  consist  of  around  200  telephones  and  probably 
would  be  coordinated  by  a  small  PBX  switchboard  at  commune 
headquarters.  Since  there  are  50,000  communes  in  China,  the  rural 
telephone  network  would  amount  to  10  million  phones.  It  is  not 
difficult  to  imagine  a  requirement  of  another  5  to  10  million  phones 
in  urban  areas.  This  would  be  roughly  a  tenfold  expansion  of  the 
telephone  network  from  the  present  total  of  2  million  plus  phones. 


22 


and  receiver  and  the  length  and  the  date  of  the 
phone  call."  Presumably,  the  much  greater  trans- 
mission capability  of  the  new  microwave  and  coaxial 
cable  networks  will  add  significantly  to  Peking's 
incentives  to  modernize  telephone  switching  equip- 
ment. 

Lower  level  telephone  exchange  offices,  including 
PABX  units,  number  at  least  40,000.  Such  units 
largely  service  the  needs  of  such  urban  institutions  as 
hospitals,  factories,  and  offices.  A  few  have  been 
installed  in  rural  communes,  but  by  and  large  the 
communes  are  still  serviced  by  tens  (rather  than 
hundreds)  of  telephones  and  do  not  have  inde- 
pendent switchboards.  Although  Chinese-produced 
telephone  exchanges  mostly  utilize  obsolete  East 
European  and  Soviet  technology,  the  smaller  PABX 
(600  to  800  lines)  exchanges  that  were  shown  re- 
cently at  the  Canton  trade  fair  employ  a  more  mod- 
ern crossbar  switching  technology.  The  brochure 
(see  appendix)  that  describes  the  equipment  is 
notably  vague  on  technical  specifications  compared 
with  other  product  brochures — for  example,  the  12- 
and  60-channel  multiplexing  equipment.  This  may 
indicate  that  China's  export  capability  is  nil  at  the 
present  time.  This  urban  and  rural  telephone 
switching  equipment  provides  an  estimated  5  million 
automatic  lines  in  all  of  China  (includes  PABX 
equipment). 

The  backbone  of  the  inter-urban  and  rural  long 
distance  telephone  network  still  consists  of  more 
than  4  million  kilometers  of  open  wire  lines,  al- 
though it  has  increasingly  been  supplemented  by 
coaxial  cable.  Within  urban  areas,  multiconductor 
cable  is  used.  As  described  by  one  expert,  "lead  and 
plastic  covered  cables  are  run  in  conduit  within  the 
city  proper  and  elsewhere  the  wire  is  all  above 
ground.  Cable  plowing  is  not  generally  used." 

The  Chinese  government  has  recognized  the  lim- 
itation of  its  telephone  switching  system  and,  since 
1971,  has  sponsored  the  study  of  foreign  technology. 
A  thorough  evaluation  is  called  for  because  the  type 
of  switching  equipment  used  dictates  what  other 
equipment  can  subsequently  be  added  to  the  system. 
Chinese  interest  in  Western  equipment  and  manu- 
facturing facilities  .covers  a  variety  of  electro- 
mechanical and  electronic  exchanges.  The  Chinese 
apparently  have  not  decided  whether  to  go  with 
crossbar  or  opt  for  the  more  sophisticated  electronic 
switching  equipment. 

Television. — Of  all  the  various  aspects  of  tele- 
communications, television  has  developed  most  rap- 
idly in  recent  years.  Moreover,  the  publicity  that 
continues  to  be  accorded  to  television  suggests  that 
the  network  will  be  expanded  considerably  in  coming 


decades.  A  recent  Chinese  announcement  described 
the  development  of  television  since  the  Cultural 
Revolution  as  follows: 

"The  number  of  television  stations  has  increased 
from  seven  before  the  Cultural  Revolution  started 
in  1966  to  37  at  present,  with  123  relay  stations 
scattered  across  the  country.  Programs  of  the 
Peking  television  station  are  transmitted  to  23 
provinces,  municipalities  and  autonomous  re- 
gions over  microwave  communication  lines.  The 
national  total  of  television  sets  has  gone  up  ten 
times  during  the  period  under  review." 

As  this  description  implies,  most  television  pro- 
gramming originates  in  Peking  or  use  is  made  of 
taped  documentaries  and  films.  In  many  Chinese 
provinces  however,  television  stations  do  originate 
a  few  local  programs.  The  need  to  expand  this 
capability  probably  will  give  rise  to  a  continuing 
emphasis  on  supplying  local  television  stations  with 
studio  equipment.  A  description  of  a  television  relay 
network  in  an  eastern  Chinese  province  states  that 
relay  .stations  are  equipped  with  automatic  control 
systems  and  56-meter-long  antennas.  The  description 
adds  that  at  present,  no  outdoor  antennas  longer 
than  4  meters  are  needed  for  a  television  set  installed 
within  a  range  of  30  kilometers. 

Even  in  Peking,  present  television  programming 
is  still  embryonic;  two  channels  are  on  only  45  hours 
a  week,  mostly  in  the  evening. 

Despite  a  report  from  Shanghai  that  it  was  turning 
out  "whole  sets  of  equipment  for  entire  television 
stations,"  it  is  thought  that  the  studio  and  test 
equipment  aspect  of  the  television  network  remains 
a  weak  link.  In  part,  this  conclusion  derives  from 
China's  continuing  import  of  large  amounts  of  tele- 
vision studio  equipment.  In  addition,  Chinese  reports 
emphasize  that  some  products  are  produced  only 
experimentally  and  still  have  not  shaken  down  satis- 
factorily. For  example,  a  Wuhan  "experimental*' 
factory  successfully  produced  color  video  tape,  but 
only  after  overcoming  "many  difficulties."  It  was 
necessary  to  overcome  "wear  resistance  that  deter- 
mines the  life  span  of  tape  and  to  improvise  methods 
for  air  purification."  Small  magnetic  video  tape 
recorders  have  been  produced  in  Shanghai  since 
1971,  but  the  large  number  of  imports  of  such 
equipment  suggests  continuing  production  problems. 
Other  products  recently  mentioned  are  a  16  mm 
flying  spot  scanner,  a  19-inch  channel  tuning  board, 
and  cathode  ray  test  gear.  In  general  however,  there 
is  a  notable  absence  of  Chinese  claims  for  the  de- 
velopment of  such  necessary  equipment  as  television 
cameras  and  television  mobile  units. 

The    stock    of    television    sets    is    now     rouchh 
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500,000  and  growing  by  about  100,000  sets  a  year. 
The  annual  production  exceeds  100,000;  most  are 
produced  in  Shanghai.  However,  nearly  every  prov- 
ince has  claimed  the  ability  to  produce  black  and 
white  sets  and  many  others  indicate  experimental 
production  of  color  television  sets.  Production  of 
television  sets  is  accomplished  in  a  large  number  of 
small  plants.  Even  in  Shanghai,  which  has  claimed 
an  annual  output  of  100,000,  a  report  emphasized 
that  "35  works  in  Shanghai  are  directly  involved  in 
the  production  of  television  products  and  100  other 
units  are  producing  auxiliary  parts." 

It  is  likely  that  the  Chinese  still  remain  undecided 
about  important  aspects  of  their  future  television 
system.  Despite  the  small  annual  production,  a  wide 
range  of  television  models  from  very  small  (9  inch) 
to  moderately  large  (19  inch)  are  produced.  After 
years  of  testing  PAL  (AEG  Telefunken)  and 
SECAM  (French)  systems,  China  apparently  has 
not  yet  made  a  commitment  to  either  technology. 
Most  of  its  purchases  of  television  equipment  have 
used  the  PAL  process  and  PAL  is  now  being 
utilized  in  China.  Also,  experiments  apparently 
have  begun  with  Sony's  Trinitron  single  gun  receiver. 

At  one  time,  the  Chinese  were  actively  pursuing 
negotiations  with  a  number  of  Western  firms  for  a 
completely  integrated  production  facility  for  color 
television  tubes.  These  negotiations  appear  to  have 
cooled  in  1975  and  1976.  One  reason  is  un- 
doubtedly a  shortage  of  foreign  exchange  that  has 
slowed  all  industrial  purchases.  Another  factor  how- 
ever, may  be  some  indecision  on  the  part  of  China's 
telecommunication  experts  about  basic  aspects  of 
their  system.  Because  of  the  emphasis  on  the  pro- 
gram, however,  there  must  be  pressures  for  sub- 
stantially increased  production  facilities  for  color 
television  tubes  and  sets.  One  indication  was  a 
reported  citywide  campaign  in  Shanghai  to  trial  pro- 
duce color  television  sets  in  1975.  Graphite  slurry 
was  the  conductive  material  used  to  glaze  the  picture 
tubes.  At  issue  as  well  may  be  the  question  of  the 
relative  priority  to  be  accorded  black  and  white 
versus  color  television.6 

As  indicated  in  the  discussion  above,  the  develop- 
ment of  the  television  network  has  only  begun. 
Chinese  planners  themselves  may  be  uncertain  about 
important  technical  aspects  of  the  system  as  well 
as  the  speed  of  its  development.  However,  the  im- 
portance of  television  as  an  educational  and  politi- 
cal instrument  and  its  widespread  deployment  appear 
to  be  two  generally  accepted  principles.  In  the 
summer   of   1976,   there  have   been   a  number   of 


articles  on  the  developing  role  of  television.  One, 
entitled  "Give  Full  Play  to  the  Fighting  Role  of 
Socialist  Television,"  stated  that  "a  brand  new  phase 
of  vigorous  development  has  emerged  in  China's 
socialist  television  undertaking  following  the  great 
proletarian  cultural  revolution."  The  theme  of  these 
articles  is  that  television  is  a  "tool  of  public  opinion" 
and  a  "powerful  weapon  for  uniting  and  educating 
the  people."  Television  "serves  the  broad  masses  of 
workers,  peasants  and  soldiers."  Consistent  with  this 
emphasis,  is  the  fact  that  such  articles  praise  model 
areas  which  managed  a  wide  dissemination  of  televi- 
sion sets  to  production  teams  (roughly  30  house- 
holds), neighborhood  communities,  housing  projects, 
and  various  enterprises.  Such  wide  dissemination  of 
television  sets  would  seem  to  be  impossible  in  the 
immediate  future,  but  in  coming  decades,  official 
policy  encourages  basic  units  to  plan  for  television, 
telephone,  etc.7 

Cinematography. — Films  are  another  important 
form  of  mass  communication  in  addition  to  provid- 
ing entertainment  for  the  Chinese  people.  Films  like 
all  other  forms  of  communication  in  China  have  a 
very  high  political  content.  They  feature  documen- 
taries on  the  success  of  the  Chinese  revolution,  films 
on  recent  scientific  and  technological  advances,  and 
dramas  that  offer  very  explicit  examples  of  the  sort 
of  social  behavior  that  is  encouraged.  Despite  the 
lack  of  subtlety,  movies  are  well  attended  and  ap- 
pear, as  in  other  societies,  to  be  a  popular  and  cheap 
form  of  entertainment.  Because  of  their  popularity 
and  perhaps  because  of  the  potency  with  which  their 
message  is  delivered,  movies  produced  in  China  often 
have  been  political  footballs  among  contesting  fac- 
tions. This  has  resulted  in  closing  down  movie 
theaters  for  extended  periods  or  filming  only  a  few 
very  select  films. 

The  recent  stress  in  cinematography  has  been  the 
produciton  of  film  and  lightweight  projection  for  use 
by  tens  of  thousands  of  film  projecting  teams  that 
circulate  throughout  rural  China.  The  number  of 
teams  has  grown  fourfold  since  1965  and  movies 
appear  to  be  shown  to  an  average  of  1,000  people 
(about  the  size  of  a  Chinese  brigade). 

China  produces  many  different  kinds  of  film,  in- 
cluding 35,  16,  and  8.75  mm.  About  half  of  the 
rural  projection  teams  are  equipped  with  small 
8.75  mm  projectors  that  were  "designed  and  made 


11  This  speculation  has  been  confirmed  by  the  same  report  quoted  on 
page  10  of  this  report. 


7  Television  sets  for  individuals  would  seem  to  be  out  of  the 
question  for  the  foreseeable  future.  Yet,  it  is  interesting  that  a 
commune  member  answered  a  question  by  this  writer  that  "my 
lifelong  ambition  is  to  have  a  TV  set."  While  this  might  have 
been  said  with  some  hesitation  because  of  the  impracticality  of  the 
idea,  there  was  no  apparent  embarrassment  at  the  principle  of  such 
ownership  even  in  the  presence  of  local  officials. 
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by  the  Chinese  film  industry  and  are  portable  and 
inexpensive."  Film  output  rose  six  times  over  1965 
and  Chinese  sources  have  claimed  they  are  "not 
only  able  to  provide  its  domestic  needs  with  an 
ample  supply  of  film,  but  have  also  succeeded  in  ex- 
porting some  of  its  products  to  foreign  countries." 
On  the  other  hand,  the  same  article  admitted  that 
"they  still  lag  far  behind  the  needs  of  China's 
rapidly  developing  film  industry.  Furthermore,  there 
are  also  certain  problems  concerning  film  quality 
and  technical  processes  of  production  which  must  be 
solved."  One  recent  report  contains  a  description  of 
trial  manufacture  of  a  fine  grain  film  for  copy  print- 
ing. The  film  "does  not  contain  silver  halide,  nor 
does  it  need  a  dark  room  and  developer  for  proc- 
essing. It  can  be  used  for  printing  black  and  white 
cine  film  copies,  photoengraving,  mapmaking  and 
taking  aerial  photographs." 

Telecommunications  components. — Much  of  the 
information  in  this  section  is  derived  from  Chinese 
reports  on  successful  research  efforts  or  from  travel- 
ers' visits  to  Chinese  factories.  The  available  infor- 
mation is  extremely  scanty  and  uneven.  It  is  impos- 
sible to  tell  whether  some  components  are  actually 
being  produced  in  large  quantities.  The  distribution 
of  final  output  to  the  telecommunication  sector  is  im- 
possible to  judge.  Nevertheless,  the  information  con- 
tained in  this  section  may  be  of  some  use  as  a  guide 
to  "state-of-the-art"  technology  in  China. 

As  the  production  of  transistor  radios  suggests, 
China,  has  for  the  past  10  years,  been  substituting 
semiconductor  and  integrated  circuit  technology  for 
the  thermionic  tube  technology  previously  acquired 
from  the  Soviet  Union.  By  1971,  China  had  an  esti- 
mated annual  production  capacity  of  75  million 
vacuum  tubes.  However,  they  reportedly  were  unable 
to  make  high-power  magnetrons  or  klystrons. 

Transistors  were  first  produced  in  1958,  but  pro- 
duction of  integrated  circuits  began  only  in  the 
1960's.  It  is  estimated  that  by  1971  China  had  the 
capacity  to  produce  several  hundred  million  tran- 
sistors and  diodes  and  a  few  million  integrated 
circuits  annually. 

The  Chinese  clearly  are  test  manufacturing  large- 
scale  integrated  (LSI)  circuits.  Foreign  visitors,  such 
as  the  president  of  Japan's  Nippon  Electric  Com- 
pany, have  been  shown  LSI  circuits  that  approach 
the  world's  highest  performance  standards.  He 
observed  an  LSI  circuit  manufacturing  capability 
of  10,000  transistor  elements.  However,  the  produc- 
tion technology  for  such  components  is  still  very 
underdeveloped.   The    American   representatives   of 


the  Electronics  Industries  Association  were  shown 
medium-scale  integrated  (MSI)  circuits  in  an  elabo- 
rate photographic  setup.  Using  a  numerically  con- 
trolled positioning  system,  and  a  master  mask  of 
27  separate  modules,  the  MSI  mask  was  created  one 
nodule  at  a  time  by  photographing  the  appropriate 
element  on  the  module  mask.  A  computer  with  a 
speed  of  100,000  operations  per  second  with  8  k 
words  of  24  bit  memory  produced  the  tapes  to  run 
the  operation.  The  setup  was  ingenious  and  effec- 
tive but  was  appreciably  less  productive  than  ma- 
chinery used  for  this  purpose  in  the  United  States. 

Laser  technology  is  sufficiently  developed  that 
technical  books  have  been  prepared  in  China  ex- 
plaining the  basic  elements  of  gallium  arsenide  semi- 
conductor lasers,  electric  source  modulation,  and 
atmospheric  propagation  in  laser  communication. 
The  EIA  group  was  shown  an  active  setup  where 
work  was  underway  on  a  room  temperature  single 
heterojunction  gallium  arsenide  laser  in  the  infra- 
red range  with  powers  of  "some  milliwatts."  The 
Chinese  project  lagged  similar  work  in  the  West  by 
only  3  years.  The  Chinese  also  exhibited  a  materials 
workshop  that  was  engaged  in  pulling  gallium  arsen- 
ide crystals  from  separate  melts  of  gallium  and 
arsenic.  Zone  refining  of  the  crystals  also  was  shown. 
Raw  material  impurities  were  stated  to  be  less  than 
0.1  parts  per  million.  A  setup  was  shown  for  diffus- 
ing an  arsenic  epitaxial  layer  on  a  gallium  arsenide 
wafer. 

Chinese  produced  Gunn  and  Impatt  diodes  are 
said  to  be  from  locally  made  material.  Work  at  4  mm 
(75  GHz)  has  been  observed  in  the  operation  of 
making  noise  figure  and  conversion  efficicnc> 
measurements  on  laboratory-made  mounts  for 
Shottky  diode  mixers. 

China  has  been  procuring  substantial  quantities 
of  laminate  printed  circuit  board  (PCB)  by  imports 
from  Japan,  England.  Italy,  and  Germany.  Some 
interest  has  been  expressed  in  obtaining  production 
technology  in  this  and  other  related  products.  For- 
eign groups  that  have  seen  Chinese  PCB  assembh 
observed  that  Bakelite  PCBs  were  used  throughout 
with  fairly  large  (25  mm)  ferrites  with  and  without 
adjusters,  and  generally  bulky  components.  Testing 
positions  were  plentiful  and  almost  all  appear  to  be 
equipped  with  locally  made  signal  generators  and 
selective  level  (scale  in  Nepers)  measuring  sets 
(0-600  KHz  which  looked  like  copies  of  the  Wandel 
and  Golterman  model)  and  a  frequency  counter. 
The  equipment  appeared  to  date  from  the  earl\ 
1 960's. 
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Market  Development  Information 


Organization  of  Telecommunications 
in  China 

Primary  responsibility  for  administering  the  tele- 
communications network  in  China  rests  with  the 
Ministry  of  Posts  and  Telecommunications.  The 
Peking  headquarters  for  the  Ministry's  activities 
manages  and  coordinates  activities  of  similar  offices 
for  the  provinces,  special  districts,  and  counties. 
The  Ministry  contains  many  bureaus  that  manage 
long  distance  communications,  municipal  communi- 
cations, capital  construction  projects,  international 
relations  activities,  and  other  functions. 

The  Ministry  of  Posts  and  Telecommunications 
has  been  active  in  recent  years  in  exchanging  visits 
with  telecommunications  officials  and  experts  from 
many  other  countries,  particularly  Japan  and  other 
Asian  countries. 

China  joined  the  International  Telecommunica- 
tion Union  in  1972  and  the  Asian  Broadcasting 
Union  in  December  1973.  China  is  a  major  user  of 
the  International  Telecommunication  Satellite  Or- 
ganization (Intelsat)  first  as  a  non-member  sub- 
scriber and  since  the  fall  of  1976  as  a  member. 

Other  specialized  organizations  such  as  the  Min- 
istries of  National  Defense  and  Foreign  Affairs  also 
developed  telecommunications  facilities  for  their 
own  specialized  needs.  A  close  relationship  between 
civilian  and  military  telecommunications  networks 
appears  to  exist  with  the  present  Minister  of  Posts 
and  Telecommunications,  Chung  Fu-hsiang,  having 
formerly  served  as  a  General  in  the  People's  Libera- 
tion Army  signal  corps. 

In  addition  to  managing  the  telecommunications 
network,  the  Ministry  of  Posts  and  Telecommunica- 
tion also  produces  some  equipment.  However,  most 
telecommunications  equipment  probably  is  produced 
by  the  Fourth  Ministry  of  Machine  Building  and  by 
the  Ministry  of  Light  Industry  (for  radios  and  un- 
sophisticated equipment). 

Decisionmaking  in  China. — Very  little  is  known 
about  the  economic  decisionmaking  process  in  China 
except  in  very  general  terms.  Chinese  planners  for- 
mulate 1-,  5-,  and  10-year  national  plans  and  then 
assign  tentative  targets  to  the  basic  levels.  The  plans 
are  discussed  at  the  lower  levels  and  it  appears  that 


their  comments  and  criticism  are  taken  into  account 
in  a  lengthy  and  complex  series  of  negotiations  be- 
tween higher  and  lower  levels  and  between  poten- 
tial suppliers  and  users. 

The  Chinese  place  strong  emphasis  on  self-reliance, 
and  in  recent  years  their  foreign  purchases  have 
been  tightly  constrained  by  shortage  of  foreign  ex- 
change. Therefore,  requests  to  use  foreign  exchange 
for  telecommunications  are  undoubtedly  forced  to 
build  a  very  strong  case  that  the  equipment  could  not 
be  produced  domestically  or  that  it  could  not  be 
produced  in  time.  As  shown  in  earlier  sections  of 
this  report,  the  telecommunications  sector  in  China 
does  appear  to  have  been  successful  at  becoming 
progressively  more  self-reliant  over  a  period  of  time. 
Despite  this  tendency,  the  conclusion  of  this  report 
is  that  China  has  not  yet  become  self-sufficient  and 
a  market  for  foreign  producers  therefore  will  con- 
tinue to  exist  for  the  foreseeable  future. 

Selling  to  China 

All  external  trade  of  the  People's  Republic  of 
China  is  controlled  by  eight  foreign  trade  corpora- 
tions (FTC)  subordinate  to  the  Ministry  of  Foreign 
Trade.  The  purchase  of  individual  items  of  telecom- 
munications equipment  is  under  the  jurisdiction  of 
Machimpex.  The  full  name  and  address  of  this  FTC 
is: 

China  National  Machinery  Import  and  Export 
Corporation 

Erh  Li  Kou,  Hsi  Chiao 

Peking,  People's  Republic  of  China 
If  the  purchase  is  to  be  a  complete  plant  for  the 
manufacture  of  telecommunications  equipment,  a 
major  addition  to  a  plant,  or  the  technology  neces- 
sary to  the  production  of  major  items  of  such  equip- 
ment, the  transaction  will  be  with  Techimport.  The 
full  name  and  address  of  this  FTC  is: 

China  National  Technical  Import  Corporation 

Erh  Li  Kou,  Hsi  Chiao 

Peking,  People's  Republic  of  China. 
It  is  not  necessary  to  write  to  individuals  at  the 
trade  corporations. 

Doing  business  in  China  involves  a  considerable 
amount  of  time  and  money  from  contact  to  contract. 
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Contact  is  made  by  writing  Machimpex  or  Tech- 
import.  If  the  FTC  has  an  order  in  hand  for  the 
equipment  being  marketed  the  response  may  be 
quick,  requesting  more  information  or  asking  for  a 
visit  to  Peking  for  further  discussion.  If  the  FTC  has 
no  requirement  or  order  in  hand,  nothing  may  be 
heard. 

Representatives  of  end-users  of  the  equipment 
will  participate  in  the  Peking  discussions,  in  addi- 
tion to  the  trade  corporation  staff.  Negotiations  are 
more  extensive  than  is  normal  in  the  United  States, 
particularly  the  technical  discussions  where  the 
depth  has  surprised  many  foreign  businessmen.  De- 
pending on  the  urgency  for  the  equipment,  its  com- 
plexity, and  the  price,  negotiations  may  be  quite 
lengthy.  It  is  important  to  remember  that  all  con- 
tracts are  with  the  FTC  and  not  with  end-users  of 
the  equipment.8 

Generally,  the  Chinese  are  interested  in  the  newest 
equipment  and  the  latest  technology;  American  cor- 
porations already  have  sold  the  latest  petrochemical 
technology  to  China.  Although  there  is  no  patent 
law  available  to  foreign  firms  in  China,  the  Chinese 
have  shown  some  willingness  on  a  case  by  case 
basis  to  giving  contractual  assurances  to  limit  the 
use  of  the  seller's  technology  within  China  and  to 
prohibit  the  reexport  of  the  technology  to  third 
countries.  It  is  unlikely  that  the  Chinese  will  show 
any  interest  in  equity  joint  ventures  at  this  time, 
but  they  have  entered  into  technical  assistance 
agreements. 

In  some  cases,  an  effective  marketing  channel  is 
the  trade  fair.  Exhibiting  equipment  and  holding 
technical  symposia  offer  the  possibility  of  direct 
contact  with  end-users.  To  date,  however,  there  have 
been  no  U.S.  shows  in  China,  but  foreign  subsid- 
iaries of  U.S.  firms  occasionally  have  participated 
in  such  fairs.  Individual  U.S.  companies  have  been 
able  in  some  half-dozen  instances  to  present  in- 
depth  technical  symposia  in  Peking.  A  10-man  dele- 
gation from  the  Electronics  Industries  Association 
presented  a  series  of  technical  seminars  on  telecom- 
munications topics  in  Peking  in  the  summer  of  1975. 

Export  Administration  Controls 

U.S.  exports  to  China,  the  Soviet  Union,  and 
certain   other  destinations   are   subject   to   controls 


"Additional  details  on  all  aspects  of  trading  with  the  People's 
Republic  of  China  may  be  found  in  the  Commerce  publication. 
Doing  Business  with  China,  OBR  76-43,  November   1976. 


provided  for  by  The  Export  Administration  Act  of 
1969,  as  amended,  and  extended  by  the  Equal  Ex- 
port Opportunity  Act  of  1972  and  the  Export  Ad- 
ministration Amendments  of  1974.  One  purpose 
of  this  legislation  is  to  authorize  controls  over  the 
export  of  goods  and  technology  that  would  con- 
tribute to  the  military  potential  of  these  countries 
so  as  to  jeopardize  U.S.  national  security.  The  legis- 
lation also  declares  it  to  be  the  policy  of  the  United 
States  to  encourage  trade  in  non-sensitive  items  with 
all  nations,  including  China,  with  whom  we  have 
diplomatic  or  trading  relations. 

For  detailed  information  on  licensing  require- 
ments, U.S.  expoters  should  consult  the  "Export 
Administration  Regulations"  and  supplementary 
"Export  Administration  Bulletins"  at  any  U.S.  De- 
partment of  Commerce  district  office  located  in  most 
major  U.S.  cities.  Included  in  the  Regulations  is  the 
Commodity  Control  List  (CCL).  This  list  is  the 
key  to  determining  whether  a  specific  shipment  may 
be  exported  under  general  license  (prior  Government 
approval  not  required)  or  whether  a  validated  li- 
cense (issued  by  the  Government)  will  be  required. 

Many  items  of  telecommunications  equipment  may 
be  exported  under  general  license  (G-Dest)  and  a 
number  of  the  items  of  telecommunications  equip- 
ment requiring  a  validated  license  would  most  likely 
be  granted  export  authorization.  For  example,  cross 
bar  telephone  exchanges  can  be  exported  G-Dest 
(below  5,000  circuits)  and  electronic  telephone  ex- 
changes (below  5,000  circuits)  probably  would  be 
licensed  for  export.  Microwave  and  coaxial  cable 
carrier  systems  and  associated  equipment  (multi- 
plexers, modems,  repeaters,  antennae,  etc.)  also  may 
be  approved  for  systems  below  2700  channels  for 
FM  communication.  Pulse  code  modulation  systems 
up  to  32  channels  appear  to  present  few  problems. 
Video  tape  recorders  require  validated  licenses, 
which  have  been  granted  with  increasing  frequency 
in  recent  years.  Some  pieces  of  equipment  may  pose 
problems  of  national  security  and,  thus,  be  denied. 
The  export  of  "unpublished"  or  restricted  technical 
data  requires  validated  licensing. 

Potential  exporters  of  telecommunications  equip- 
ment to  China  should  consult  early  with  the  Elec- 
tronics Equipment  Division.  Office  of  Export  Ad- 
ministration, U.S.  Department  of  Commerce.  Wash- 
ington, if  a  sale  appears  possible.  The  division  can 
provide  information  on  the  type  of  license  required 
for  specific  telecommunications   products. 
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Appendix 


Information  on  the  equipment  described  in  the  appendix  has  been  extracted 
from  brochures  collected  at  the  Canton  Trade  Fair  in  recent  years. 
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ZM,  ZR  312  IV  12  CHANNEL 
CARRIER  TELEPHONE  SYSTEM 

SPECIFICATIONS 


No.    of   channels. 

VF  channel  bandwidthj 

Line  spectrum: 

Line  pilots. 

Master  oscillator  frequency. 

Signalling  frequency. 

Output  level   at  line  terminals. 

Channel  net  loss. 

Line  impedance. 

Impedance  at  2-wire  terminals. 

Non-linear  coefficient. 

Channel  basic    noise. 

Operating    condition. 

Power  supplies. 


12 

0.3-3.4KHz 

(Low  group  B-A  direction)    36-84KHz 
(High  group  A-B  direction)  92-143KH2 
(B-A  direction)  40   and   80KHZ 
(A-B  direction)    92  and   143KHZ 
60KHZ 
2.1KHZ 

+  2N    (for   each   channel) 
-0.3N(for  each  pilot) 
0.8N    (or  0.4N,  refer  to  loss  at   800HZ) 
550-600  ohms 
600  ohms 

Equal   to  or  less  than  2% 
Equal  to  or  less  than  0 .6mv(psophometric) 

Ambient  temperature +  10°C  to  +40°C 

Relative  humidity Equal  to  or  less  than  75% 

DC,    +130V   (or    +206V)    ±3% 
DC,    -21.2V(or    -24V)  ±1% 
AC,     220  V 
Ringing,    16HZ,   75V±3% 


jm*«l:&M 

BLOCK 

DIAGRAM    OF 
REPEATER 
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GENERAL 

This  open-wire  12-channel  carrier  system  consists  of  Type 
ZM312]V  terminal  equipment  and  Type  ZR312]V  repeaters.  It  is  designed 
for  use  over  open-wire  line  with  copper  wire  of  3-4mm  diameter  and 
200mm  spacing.  Each  system  provides  twelve  two-way  speech  channels, 
each  of  which  may  be  used  for  voice  carrier  telegraph  or  two-way 
facsimile   transmission. 

The  maximum  distance  between  terminals  or  switching  stations 
is  1200km.  The  repeater  spacing  is  70-130km.  (up  to  4  voice 
frequency   switching  sections   may   be   arranged.) 

Staggered  frequency  plan  is  adopted  on  group  modulation  of  this 
system, thus  terminal  equipments  of  4  different  frequency  spectrums, 
namely  Types  ZM312]V  A.  B.  C  and  D  can  be  realized,  and  several 
12-channel  carrier  telephone  systems  can  be  operated  on  the  same 
route. 

The  equipment  is  mounted  on  a  vertical  bay,  and  it  is  suitable 
for   fixed   stations. 


OVERALL  DIMENSIONS  WEIGHT 

Terminal  2600  x  520  x  660mm  450kg 

Repeater  2600  x  520  x  370mm  240kg 
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TYPE  HJ905  CROSSBAR  SYSTEM 

PRIVATE  AUTOMATIC  BRANCH  EXCHANGE 

INTRODUCTION 

Type  HJ905  Crossbar  System  Private  Automatic  Branch  Exchange  (abbreviated 
P.A.B.X.)  may  give  satisfactory  telephone  service  required  by  different  kinds  of 
organizations  such  as  administrations,  factories,  institutions,  hospitals,  etc.  The 
P.A.B.X.  is  provided  with  outgoing  and  incoming  trunk  equipments  to  link  with  as 
many  as  three  central  offices. 

The  initial  capacity  of  Type  HJ905  P.A.B.X.  is  400  extensions.  It  can  be  ex- 
tended to  600  or  800  extensions  if  required. 

FEATURES 

Internal  Calls  For  an  internal  call,  the  connection  is  established  automatically  by 
the  P.A.B.X.  soon  after  the  caller  dials. 

Outgoing  Calls  The  P.A.B.X.  can  be  connected  to  Automatic,  Common  Battery  or 
Magneto  Central  Offices. 

For  an  outgoing  trunk  call,  the  caller  first  dials  the  prefix,  say  "0",  to  ob- 
tain direct  access  to  the  objective  central  office.  If  the  latter  is  automatic,  the 
caller  then  dials  the  telephone  number  of  the  required  subscriber.  If  the  latter 
is  manual,  the  call  connection  will  be  completed  by  the  operator  there-in. 

Incoming  Calls  For  an  incoming  trunk-call,  the  operator  on  the  P.A.B.X.  answers 
first.  After  obtaining  information,  the  operator  dials  or  keys  the  proper  exten- 
sion number  and  the  connection  is  set  up  by  the  P.A.B.X.  automatically. 

Route  Restriction  Certain  extensions  may  be  prevented  from  making  direct  con- 
nection to  the  central  office  even  after  dialling  the  prefix.  This  route  restriction 
feature  is  flexibly  controlled  by  the  operator  on  the  P.A.B.X. 

Night  Service  The  night  service  feature  is  made  effective  by  the  operation  of  the 
"night  service"  key  on  the  operator's  desk.  One  particular  extension  is  thus 
selected  as  the  attendant  set  to  answer  and  transfer  all  incoming  calls  at  night. 

Test  Equipment  Extension  Line  Test  Equipment  is  provided  to  test  whether  any 
outside  line  is  disconnected  or  in  contact  with  a  potential  or  ground,  etc. 

EQUIPMENT 

The  P.A.B.X.  equipment  for  400  extensions  consists  of: 

(1)  10   equipped  bays. 

(2)  1  cordless  operator  desk. 
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HD572  C.B.   DESK  TELEPHONE  AND  HD665-III 
AUTOMATIC   DESK  TELEPHONE 

These  telephones  can  be  adopted  for  service  by  either  public  exchange 
or  private  exchange,  in  C.B.  area  and  automatic  area  respectively. 

Piezoelectric  receiver  and  carbon  microphone  are  used  in  the  handset  of 
these  telephones. 

I.     PRINCIPAL  PERFORMANCE 

1.  Outer  dimension:     225x230x115   (mm). 

2.  Range  of  voice  frequency:     300  —  3400  Hz. 

3.  Volume  efficiency: 

Transmitter  ref.  equivalent  <  0  db. 

Receiver  ref.  equivalent  <   -  4  db. 

Side  tone  ref.  equivalent  >   +  8  db. 

When  attenuation  of  junction  line  is  less  than  43.5  db,  clearly  audible 
conversation,  with  only  few  repetitions,  is  attainable  between  two  telephones 
of  the  same  model  under  ambient  noise  level  not  greater  than  60  db. 

4.  Dail: 

Impulse  speed  10  ±1  pulses/sec. 
Impulse  break-to-make  ratio  1.4 — 1.8:1. 

5.  Ringing  efficiency: 

The  min.  ringing  current  to  operate    the    A.C.    bell    is    not    greater 

than  2.5  ma. 

The  sound  level  of  ringing  tone  is  not  less  than  75  db. 

6.  Working  conditions: 

Temperature    -25°C  to    +40°C  (Relative  humidity  at  65  +  15%). 
Relative  humidity  Up  to  95-98%  when  temperature  at  25  +  5°C. 
Atmospheric  pressure  750  +  30  mm  Hg  column. 

7.  Limiting  working  condition: 
Temperature  range:     -40°  to  +55°C. 

8.  Capable  of  withstanding  impact  vibration  occurred  during  normal  trans- 
portation by  any  means. 

II.     ADJUSTMENT   AND    MAINTENANCE 

1.  Pressure  of  the  dial  impulse  springs  against  impulse  cam  should  be 
adjusted  within  30  to  40  grams. 

2.  Gap  between  make  spring  contacts  of  the  dial  should  not  be  less 
than  0.3  mm. 

3.  When  the  dial  is  brought  from  "0"  to  the  finger  stop,  the  force 
exerted   thereupon   is   130 — 200  grams. 

4.  Play  of  dial  worm  along  axial  direction  should  be  less  than  0.3  mm. 

5.  Leaf  spring  of  the  A.C.  bell  should  be  placed  in  an  appropriate  slit 
of  the  adjusting  frame  so  as  to  balance  the  armature.  When  the 
armature  is  attracted  to  one  side,  there  should  be  a  clearance  of 
about  0.4  mm  between  the  armature  pin  and  the  pole  face. 

6.  Rotary  parts  of  the  dial  and  rotary  shaft  of  the  A.C.  bell  should  be 
lubricated  periodically  with  high  quality  acid — free  lubricant.  (Such 
as  pure  watch-maker's  oil). 

7.  Pressure  between  the  hook  spring  contacts  should  not  be  less  than 
30  grams. 

8.  Upon  release,  the  gap  between  the  hook  spring  contacts  should  not 
be  less  than  0.5  mm. 
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BD055  TELEPRINTER 


TELEPRINTER  TYPE  BD055  is  a  start-stop  page-type  printer  of  five-unit  code 
system.  It  serves  as  terminal  telegraph  receiver  and  telegraph  transmitter  for 
telecommunication  offices,  factories,  mines,  or  other  enterprises ,  and  as  telegraph 
retransmission  equipment  for  intermediate  stations. 


PRINCIPAL  TECHNICAL  DATA 

1. Telegraph  Speed. 
2. Signal   Duration. 
3. Code  Combination. 

4. Operating   Range. 

5. Margin. 

6. Sending  Distortion. 

7. Paper  Width. 

8. Perforated  Tape 

Tape  Width. 

Code  Hole  Diameter. 

Feed  Hole  Diameter. 

Hole  Pitch. 

9. Signal  Source. 

10. Motor 

Input   Voltage. 
Speed. 


11. Overall   Dimensions. 
12. Weight. 

CONSTRUCTIONAL  FEATURES 


50  bauds  (400  characters  per  minute) 

7.5   signal   units 

In  agreement   with   international 

telegraph  code  No. 2 

More  than  80   for  local  test 

More  than  38% 

Less   than  5% 

208mm,    69   characters   per  line 

17.5mm 

1.8mm 

1.2mm 

2. 54mm, both  in  longitudinal    and 

lateral   directions 

110V  DC,    With  operating  current 

40mA 

220V  AC  or  H0V  DC 

1500   rPm,    maintained   constant   by 

a   speed   regulator  of   contact  point 

type 

510mm    x    600mm    x    410mm 

43  kg 


l.An  automatic   motor   on/off   switch   is   provided,    thus   the 

power   consumption   and   noises   are   reduced. 
2. The  Answer   back   unit   is   available   for   telex   service. 
3. It   is   equipped   with   reperforator   for   retransmitting   messages 

by   perforated   tape   at   intermediate   stations. 
4. There  are  filter   arrangements   both   in   the   transmitter   and 

the  motor  circuits  for  radio  interference  suppression. 
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ZH  363—1  Unattended  Repeater 


The  type  ZH363-I  unattended  repeater  is  a  line  equipment  of 
the  ZL3  transistorized  60-channel  balanced  cable  carrier  telephone 
system. 


J*  -8-  it  56 

Repeater  spacing: 

^r  *L  &  f" 
Container  capacity: 

>£  it  3r  A. 

Installation: 

to.&ft*S  Kir 

Dimensions  of  the  case: 
Weight: 


13  ±0.5  ^Z(km) 

line   amplifiers 

*2   -f   £    #.  A  31    t 

Underground  (in   a  watertight   manhole) 

700X420x380  ii(mm) 
♦MApprox.)  65  ^/f(kg) 


MAIN    FUNCTIONS: 


—  4-wire  amplification 

—  equalization   by   means  of  a  few  equalizer-networks  for  the  frequency-dependent  cable  equalization 

—  automatic    gain   regulation    by    means    of    the    thermistor   to   compensate    the    temperature-dependent 
cable  loss 

—  telemonitoring  by  means  of  the  telemonitoring  oscillator   sending  a  characteristic   frequency  (identifying 
itself)  to  the  attended  repeater  station  or  the  terminal  station  for  locating  fault 

—  service  communication  by  means  of  the  ZT303  portable  telephone  set  via  the  phantom  circuit 
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ZL3  60  CHANNEL  CARRIER 
TELEPHONE  SYSTEM 


Type 

Nar 

1C 

I     %     S     1 
Channel    capacity 
(per  bav) 

W-KRi-  (Sx^x)5^Xi) 

Bay  dimensions 
(Hx  WxD   in    mm) 

ia  (&iT) 

Weight 
(in   kg) 

Terminal    equipment; 

ZL301 

if  ®  &  ss  H§ 

VF   terminating  bay 

120 

1850  x  580  x  350 

179 

ZL302 

a    &    m 

Channel   bay 

60 

1850x580x350 

202 

ZL303 

1      B      1 

Group  channel   bay 
Carrier  supply  bay 

120 
480 

1850x580x350 

- -    ... 

1850  x  580  x  350 

160 
128 

ZL304 

IS      (ft     * 

SSKISS: 

Line    equipments. 

ZH301 

WAigg«l*(lx4) 

Attended   repeater  bay(lx4) 

120 

1850  x580x  350 

124 

ZH392 

*Ati§ei^(4  x  4) 

Attended  repeater  bay(4  x  4) 

240 

1850x580  x350 

192 

ZH362-I 

3EA«§fll<ix4) 

Unattended  repeater      (1x4) 

120 

380x700x420 

65 

65           ! 

ZH363-I 

3EA«gflU4x4> 

Unattended  repcater(4  x  4) 

120 

380x700x420 

This  equipment  adopts  a  two-cable  four-wire  SSB  transmission  system.  Seperate  cables  are  required 
for  transmitting  and  receiving,  with  the  same  frequency  band  in  both  directions  of  transmission.  As  a 
result,  120  channels  can  be  transmitted  over  two  1  x  4  cables  and  480  channels  over  two  4x4  cables. 
This  equipment,  by  means  of  the  method  of  frequency  inversion,  gives  out  two  different  schemes  of 
line  frequency  spectrums,  with  one  the  inverse  of  the  other,  so  that  two  or  more  types  of  ZL3  can  be 
operated  simultaneously  on  the  same  cable. 

The  maximum  length  of  a  voice  switching  section  is  1500km,  and  up  to  five  such  sections  may  be 
connected  in  tandem.  The  maximum  spacing  of  attended  repeater  stations  is  221km  (for  4  x  4  cable)  or 
204km  (for  1  x  4  and  7x4  cable).  16  unattended  stations  with  maximum  spacing  of  13km  (for  4x4 
cable)  or  12km  (for  1  x4  and  7x4  cable)  may  be  installed  between  two  attended  station. 

This  equipment  employs  vertical  bay  cabinet  construction  with  plug-in  sheet  type  panels,  and  thus 
makes  maintenance  and  trouble  inspection  very  easy. 
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TYPE  ZL  3 


PRINCIPAL   TECHNICAL   DATA 

TRANSMISSION   CHARACTERISTICS 

1.  Number   of   channels.    60  2. Line   frequency.     12    to  252  KHZ 

3. Effective      channel      bandwidth.  4. Available    number   of  channels    for  ca- 

0.3   to   3.4  KHZ  Tier   telegraph.     12 

5. Available  no«of  channels  for    fac-  6. Available  number  of  channels    for  bro- 

simile.    2  adcast    programme.    3 

CHANNEL   CHARACTERISTICS 

I.Net   loss.    0.8N(or   0.4N) 
2. Amplitude   characteristic. 

Without    limiter The    change    of    net    loss     will     not     exceed     0.035N      for     on 

0.8N    rise   of    input    level. 

With     limiter The   change    of     net     loss     will     not   exceed   0.035N   on    0.4N 

rise   of   input   level   and   it    will   not    be     less   than     0.5N    on 
1.4N   rise   of   input   level. 
3. Basic   noise.    Two   terminals   loop-connected    (at    —  1.5N   level     point   of     line), 

Not   greater   than   0.412mv    (psophometric)    at    +0.5N     level  point. 
4. Stability.    For   net   loss   of   0.8N,    not   less   than   0.6N.    For     net     loss     of     0.4N, 

not   less   than    0.25N. 
5. Non-linearity  distortion  coefficient.    Not  greater  than  2%(at   400H2   fundamental 

frequency) 
OUTPUT  LEVEL   (ON  THE   TERMINAL    EQUIPMENT) 

l.VF  2Ws     -0.8N  2.VF   4W:     +0.5N 

3. At   line   terminals.    Flat     transmitting      -1.5N 

Slope  transmitting     -  0-.9N (252KHZ) ,    -  2 .4N<  12KH2)  . 
INPUT  LEVEL   (ON  THE  TERMINAL  EQUIPMENT) 

l.VF  2W:    ON  2.VF4W;     -1.5N 

3.  At  line  terminals.    Flat   transmitting  -  2 .75N (12KH2),     -  6.  ON  (252KH2) 

Slope   transmitting      -  3. 65N(252KHZ),     -5.4N(12KHZ) 
IMPEDANCE   (ON  THE  TERMINAL  EQUIPMENT) 
l.VF   2W   and   4W:    600   ohms(balanced) 
2. At    line    terminals.     150     ohms(balanced) 

CARRIER  SUPPLY   SYSTEM 

1. Crystal    master    oscillator    frequency.     1024KHZ 
2. Frequency   stability.     1.5xl0-6/mon 

PILOT   SYSTEM 

1. pilot   frequencies.     16KH2(flat   regulation),    1 12KHz(curved   regulation)    248KH, 

(slope   regulation) 
2. Transmitting    level.     —  3 .  5N  (flat   and   slope    transmitting) 
3. Length   of   regulated   line   section.    204    to   22lkm 

SUPERVISORY  SYSTEM 

1  .Supervisory    frequency.    84.14KHZ 

2. Transmitting   level.    2.9N   lower   than   the   signal    level 

3. Alarm   operating   level.     ±0.4N(depart   from   its   nominal    value) 
SIGNALLING  FREQUENCY         2100±5H2 
OPERATING  CONDITION 

1. Ambient   temperature.    For   terminal   and   attended   repeater    +5°C   to      +45°C 

For   unattended   repeater  -5*C    to      +  30°C 

2. Relative   humidity.    Not   greater   than   80% 

POWER  SUPPLIES 

l.For   terminal   and   attended   repeater.     -24V  ±5% 
2. For  unattended   repeater.    -13V  ±5% 
3. For   signalling.    20±5HZ,    25   to   75V 
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